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1 System Overview 


SC2723G is an integrated power-management integrated circuit (PMIC) for mobile 
applications powered by a rechargeable battery. SC2723G also integrated an audio codec 
for voice and audio. This document specifies the functions and features of SC2723G. 


1.1 General Description 


As a add-ons for Spreadtrum Baseband chip, SC2723G implemented two main functions, 
power management, voice and audio codec. SC2723G provided flexible control for its 
power supply, normal mode and standby. Besides, SC2723G provided various digital and 
analog function modules: 


e Realtime controller; watch.dog controller; interrupt controller; coulombmeter controller; 
PWM controller, BC1.2 controller, extra interrupt controller. 


e Auxiliary ADC, keypad LED, white LED driver, vibrator driver, RGB driver, charger 
driver, battery presence detect, etc. 


Overall, SC2723G presents a revolutionary platform for mobile devices. 


Audio 


SC2723G audio interface integrates D/A and A/D converters for Voice band, it also 
provides stereo input and analog MUX. 


Power Management 

With 7 DCDCs and 26 LDOs on chip, SC2723G offers various low-power features to help 
reduce system power consumption. These features include deep sleep (standby mode), 
AP system sleep, CP system sleep, ARM processor sleep mode, DSP processor sleep 
mode, power down mode for individual peripheral etc. The advanced low leakage CMOS 
process which SC2723G adopted provide and overall low leakage solution. 


Package 
SC2723G is offered in a 6.6 mm x 6.2 mmx 0.85 mm (max), 170 balls, 0.4 mm ball pitch, 


FCBGA package. 


1.1 SC2723G Features 


1.1.1 General Features 
e Spreadtrum’s ADI slave interface to receive Read/Write operation from BB chip. 


e Spreadtrum’s Audio slave interface to communicate with BB chip for voice and 
audio. 


e Integrated realtime controller (RTC) and watch dog controller (WDG). 
e Integrated one interrupt controller. 

e Integrated PWM controller. 

e Integrated coulombmeter controller. 

e Integrated 32 channels 12 bit auxiliary ADC and BC1.2 controller. 

e Integrated voice and audio codec, support stereo audio output. 

e Integrated 2key 7s reset circuit. 
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External supply voltages: battery 3.6V (typical), optional backup battery 2.8V 
(typical). 

Internal supply voltages: analog 2.8V or 3.3V, digital I/O 2.8V or 1.8V(typical) and 
RTC power supply 2.8V(typical). 


1.1.2 Power Management Features 


Integrated 7 DC-DCs and 26 low dropout regulators (DOs), supplying power for 
internal chip or external devices. All such DC-DCs and LDOs can be powered 
down and up with software management. 


Support standby mode with small deep-sleep current. 


Integrated Li-ion battery charger, support charging from USB or external adaptor. 
The charger voltage can be measured with auxiliary ADC. 


Integrated whiteLED driver, keypad driver, RGB driver, vibrator driver. 


1.2 Chip Architecture 


Error! Reference source not found.1 shows the chip-level functional block diagram of 


SC2723G. 
ADI IF 
adi_slave 
BLTC — > 
WDG De eis 
m 
o RTC DCDC/LDO 
EIC Voice/Audio 
codec 
PIN REG AUXADC 
FGU < > Charger 
Coulumb 
AUDIP S : ”| LED driver 
INTC Vibrator 
PWM < > Thermal 
BC1.2 detector 
INT IF THM d BPD 
AUD IFA ) 
AUD CFGA <«————» 
GLB REG «——»>» 
Figure 1-1 $C2723G chip-level functional block diagram 
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2 Package Information 


SC2723G Device Specification 


Plastic-encapsulated surface mount packages are sensitive to damage induced by 
absorbed moisture and temperature. ALL the SC2723G chips are MSL 3, which had been 


marked on the label for every package. 


2.1 Top Marking Definition 


$C2723 
SPREADTRUM* 
SC2723 E Product name 
XXXXXXXX ae 
XXXXXXXX bä 
XXXX YYWW > Production date code 
> Internal code 
© 07 
Figure 2-1 Top marking definition 
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2.2 LFBGA Pinout 


Figure 2-2 170-ball LFBGA pinout 


JE B ji 
Dexo L | osc32 | BAT 
OW_CUR KO wah 
CLK32K | ADCI 
“DCXO 2 


ADI_SCL HEADMI HEADMI 
K CBIAS C_IN 


AGNDVB 


HEAD_A 
MPG_INL 


HEAD_A 
MPG_INR 


BE | 
r 


ii E 
VSSDRV 


APC_ 
WPA 


GND Analog Digital 
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2.3 Package Outline 


TOP VIEW 


SOLDER BALL 


a ZÀ SEATING PLANE 


DETAIL : "A" 


‘ 

R 

P 

N 
v 

L 

K o 

J ie) 

H [e] 

G ° 

F 

E (e) 

D (0) 

c (0) 

B ooo — ) 

a |229 For Spreadtrum—SH only 

13 5 7 9 #11 13 15 
2 4 6 B 10 12 14 
BOTTOM VIEW 
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Dimension in inch 
Pan [iow T w f- un T ou [wc 
A | 0.71 | 0.78 | 0.85 | 0.028 


Taz Toss {oso foss fo.027 0.024 [0.02 

—e 1 0.19 | 0.23 | 0.27 10.007 [0.008] 0.011 
| D | 6.10 | 6.20 | 6.30 [0.240] 0.244 | 0.248 | 
| E | 6.50 | 6.60 | 6.70 | 0.256{0.260 | 0.264 | 
or |---| 5.60 |---|- [0220| --- 


[_E1__|--- | 6.00 | ---^þz--10.236| --- | 
oe 040 a [oore] == 
|b | 0.20 | 0.25 | 0.30 | 0.008] 0.010] 0.012 | 
sca 0.10 | 0.004 
bbe |-—0.08- | 0.003 
aa 0.08 | ooo | 
eee | Zois | 0.006 | 


NOTE : 
1.\GONTROLLING DIMENSION : MILLIMETER. 


ZX PRIMARY DATUM C AND SEATING PLANE ARE 
DEFINED BY THE SPHERICAL CROWNS OF 
THE SOLDER BALLS. 


Å DIMENSION b IS MEASURED AT THE MAXIMUM 
SOLDER BALL DIAMETER, PARALLEL TO 
PRIMARY DATUM C. 


4. SPECIAL CHARACTERISTICS C CLASS: bbb,ddd 


A\ THE PATTERN OF PIN 1 FIDUCIAL“IS FOR 
REFERENCE ONLY. 


Figure 2-3 Package outline 
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2.4 Reflow Profile 


00.0 120.0 240.0 360.0 
Time (s) 


Figure 2-4 Reflow profile 


Note: 

1. Recommended reflow profile for lead-free solder paste 
= Ramp at 1-2°C per second to 245+/-5°C 
= Dwell at 235°C for 10 seconds 
= Dwell at 217°C for 30~60s 
= Total reflow time is about 220~270 s 
= Cold down ramp < 4°C/s 

2. Recommended solder paste type 
= SnAgCu solder paste 
= Metal contents should be about 88.5% 

3. Recommended parameter for stencil making 
= Metal mask thickness: 5.mils 
= Opening area ratio: 100% 
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3 Pin Information 


3.1 Pin symbol descriptions 
The following table explains the symbols used in the pin lists. 
Table 3-1 Definition of pin symbols 


SC2723G Device Specification 


Digital input 
Digital output 


Digital output with tri-state option 
Digital bi-directional pin 


Tri-state 


3.2 Pin List 


Table 3-2 Pin List 


Digital bi-directional pin with tri-state option 


G10 MICBIAS Microphone Bias LDO1 output 
C15 MICP Microphone’ positive input 
D15 MICN Microphone’ negative input 
G8 AUXMICBIAS Microphone Bias LDO2 output 
A13 AUXMICP Microphone2 positive input 
A14 AUXMICN Microphone2 negative input 
H9 HEADMICBIAS Headphone Bias LDO output 
E14 HEADMICP Headphone microphone positive input 
F14 HEADMICN Headphone microphone negative input 
H10 HEADMIC_IN Headphone button detect 
G14 AIL1 Line left input 
F15 AIR1 Line right input 
K12 AORP Line out positive output 
K13 AORN Line out negative output 
J10 HEADSET_L_INT | Headphone insert detect 
J9 GND_DET Headphone ground detect 
K14 HEAD_P_L Headphone left output 
J14 HEAD_P_R Headphone right output 
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C14 EARP Receiver positive output 

B14 EARN Receiver negative output 

H13 VCOM Audio reference voltage positive 
K8 VREFN Audio reference voltage negative 
H12 VCMI Audio DAC reference voltage 

G15 AVDDVB Vioce band power analog LDO 
J15 VDDAO Audio power need bypass cap 
K9 AGNDVB Vioce band power analog LDO ground 
F12 PA_OUTP Speaker positive output 

E12 PA_OUTN Speaker negative output 

D12 VSSPA Audio speaker PA ground 

D13 VSSPA Audio speaker PA ground 


L8 AMPG_VCOM Class-G ground, tied to JACK ground 
L10 CPNEG Charge pump power negative voltage 
L14 HEAD_AMPGL_INL. | Headphone class-G input Left 
L15 HEAD _AMPG_INR | Headphone class-G input Right 
M14 HEAD_DRO_L Headphone driver output Left 
M15 HEAD..DRO_R Headphone driver output Right 
M13 CAP_P Charge pump flying cap positive 
N13 CAP_N Charge pump flying cap negative 
M10 CPGND Class-G ground 


H5 ADI_SCLK ADI interface synchronize clock 
H4 ADI_SYNC ADI interface synchronize signal 
G2 ADI_D ADI interface synchronize. data 


C2 AUD _SCLK Audio interface synchronize clock 

F1 AUD_ADSYNC Audio interface RX data synchronize signal 
D1 AUD_ADDO Audio interface RX data 

G1 AUD_DASYNC Audio interface TX data synchronize signal 
G3 AUD_DADO Audio interface TX data bitO 

G5 AUD_DAD1 Audio interface TX data bit1 


E3 EXT RST B Adie reset Ddie,low active 

E4 ANA_INT Adie interrupt to Ddie,high active 

D3 CHIP_SLEEP Adie into deepsleep mode input signal,high active 
F2 CLK32K Adie output to Ddie,32K clock 

B2 PTEST Adie output to Ddie,product test mode 

D4 CŁKIN_26MHZ Adie clock input 

D2 XTL_BUF_ENO Adie wake up inputO 

E2 XTL_BUF_EN1 Adie wake up input 

H2 EXT_XTL_ENO External wake up inputO 


B5 DCXO_LOW_CUR | DCXO low power mode output signal 

A6 OSC32KI 32K crystal clock input 

B6 OSC32KO 32K crystal clock output,32K clock input when 32K-Less 
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C6 CLK32K_DCXO | 32K clock input when in 32K-less mode 
E6 RTC_MODE RTC mode select pin,O:crystal;1:32K-less 
D6 VBATBK Backup button cell 

B8 ADCI1 Aux ADC input channel 1 

C7 ADCI2 Aux ADC input channel 2 

A8 ADCI3 Aux ADC input channel 3 

E7 EXTRSTN System reset input 

J2 PBINT Power on 1 

H3 PBINT2 Power on 2 

B1 VPP Efuse power input 

J3 PRODT Product test mode select,0:normal;1:test 
H8 VBATAUD VBAT power input for audio 

K10 VBATCG VBAT power input for charge pump 

E10 VBATPA VBAT power input for audio speaker PA 
F9 VBATPA VBAT power input for audio speaker PA 
E9 VBATA VBAT power input for LDO 

E8 VBATA VBAT power input for LDO 

J6 VBATD VBAT power input for LDO 

E5 VBATD VBAT power input for LDO 

P7 VBATDRV VBAT power input for DCDC 

P6 VBATDRV VBAT power input for DCDC 

P8 VBATDRV VBAT power input for DCDC 

P5 VBATDRV VBAT power input for DCDC 

P10 VBATDRV VBAT power input for DCDC 

N5 VBATDRV VBAT power input for DCDC 

N10 VBATDRV VBAT power input for DCDC 

P9 VBATDRV VBAT power input for DCDC 

R6 VBATDRV VBAT power input for DCDC 

R8 VBATDRV VBAT power input for DCDC 


R5 LX_ CORE DCDCCORE output LX 

T5 LX_CORE DCDCCORE output LX 

T4 LX_ CORE DCDCCORE output LX 

R4 VFB_CORE DCDCCORE voltage feed back 

T6 LX -ARM DCDCARMO output LX 

R7 LX_ARM DCDCARMO output LX 

T7 LX_ARM DCDCARMO output LX 

T2 VFB_ARM DCDCARM0 voltage feed back 

N1 LX MEM DCDCMEM output LX 

P1 VFB_MEM DCDCMEM voltage feed back 

P15 LX_GEN DCDCGEN output LX 

R11 VDCDC_GEN DCDCGEN voltage feed back and LDO power input 

T11 LX_WPA DCDCWPA output LX 

R10 VFB_WPA DCDCWPA voltage feed back and power output when bypass mode 
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T12 APC_WPA DCDCWPA APC input 

T9 LX_RF DCDCRF output LX 

R3 VFB_RF DCDCRF voltage feed back and LDO power input 

T8 LX_CON DCDC connectivity output LX 

T3 VFB_CON DCDCCON voltage feed back 
A10 VDD_2V8 LDO output,default voltage is 2.8V 

A4 AVDD_2V8 LDO output,default voltage is 2.9V 

B4 VDD_CAMA LDO output for camera analog power 
A11 VDD_CAMMOT LDO output for camera moto power 

B10 VDD_DCXO LDO output for DCXO,defualt voltage is 1.8V 

c9 VDD_EMMCCORE | LDO output for EMMC core power,default voltage is 3.0V 
B9 VDD_SDCORE LDO output for SD card power,default voltage is 3.0V 
J5 VDD_SDIO LDO output for SD IO power,default voltage is 3.0V 
C3 VDD_SIMO LDO output for SIM card power 

B3 VDD_SIM1 LDO output for SIM card power 

A2 VDD_SIM2 LDO output for SIM card power 

F10 AVDDPA Audio PA power need bypass cap 

J1 VDD_USB LDO output for USB power,default voltage is 3.3V 
C10 VDD_WIFIPA LDO output for WIFI PA power 


R14 VDD_CAMD LDO output for camera core power 

N14 VDDAMP DCDC Audio class G power output 

H6 VDD_1V8 LDO output for digital IO power 

R12 VDD_GENO DCDCLDO power output for Emmc IO 

T14 VDD_GEN1 DCDCLDO power output for analog 

R13 VDD_RFO LDO output for RF transceiver IO power,default voltage is 1.8V 
R15 VDD_CAMIO LDO output for camera IO power,default voltage is 1.8V 


VDD_VIBR 


Vibrator sink and output pin 


KPLED_OUT 


Keypad LED sink pin 


C11 WHTLED_IBO White LED current sink driver channel 0 
B13 WHTLED_IB1 White LED current sink driver channel 1 
C12 WHTLED_IB2 White LED current sink driver channel 2 
C13 WHTLED_IB3 White LED current sink driver channel 3 


L5 VCHG Charge voltage detect input 

L2 VBATSEN Battery terminal sensing,tied to positive terminal of battery as close 
as possible 

K1 ISENSE Current sense input 

K6 CHGR_MODE Charge driver mode select 

L6 VDRV Charge driver control voltage of external PMOS 

M1 VDRV2 Charge driver control voltage output 

M3 CC_COMP Internal reference voltaeg in switch mode 

M2 CV_COMP Internal reference voltaeg in switch mode 
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R2 DPIN USB DP input from Ddie 
R1 DMIN USB DM input from Ddie 
P3 DPOUT USB DP output 
P2 DMOUT USB DM output 


K5 BATDET_VREF | Battery detect power supply,default voltage is 1.8V 
B7 BAT_DET Battery detect pin and BIF signal 

K3 SENSE_P Fuel gauge positive input pin 

K2 SENSE_N Fuel gauge negative input pin 


F7 VSS Ground 
F8 VSS Ground 
G6 VSS Ground 
G7 VSS Ground 
H7 VSS Ground 
J7 VSS Ground 
K7 VSS Ground 
L7 VSS Ground 
N9 VSSDRV Ground 
N8 VSSDRV Ground 
N7 VSSDRV Ground 
NG VSSDRV Ground 
M6 VSSDRV Ground 
M7 VSSDRV Ground 
M5 VSSDRV Ground 
Doo Oo E 
Ti NC NC 
T15 NC NC 
A15 NC NC 
A1 NC NC 


3.3 Pin Control Registers 


3.3.1 Memory map 


ARM base address: 


0x4003_8180 


0x04 EXT_XTL_ENO 10'n140 
0x08 PBINT 10'h100 
0x0C PBINT2 10'h100 
0x10 ADI_SCLK 10'h100 
0x14 ADI_SYNC 10'h100 
0x18 ADI_D 10'h300 
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0x1C AUD_DASYNC 10'h100 
0x20 AUD_DADO 10'h100 
0x24 AUD_DAD1 10'h100 
0x28 AUD_ADSYNC 10'h100 
0x2C AUD_ADDO 10'h100 
0x30 AUD_SCLK 10'h100 
0x34 CLK_32K 10'h100 
0x38 XTL_BUF_EN1 10'h100 
Ox3C XTL_BUF_ENO | 10'h100 
0x40 CHIP_SLEEP 10'h100 
0x44 EXT_RST_B 10'h100 
0x48 ANA_INT 10'h100 
0x4C PTEST, 10'h100 


3.3.2 Register Description 


3.3.2.1, Pin Control Register Description 
Description: Pin control register share the same bit format shown as below: 


Offset Address Other Pin control register (reset value depends) 


[| PIN_NAME_REG | 
| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 |.287| 22 | 20 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


| Type | 


= ta i a Ka 
Reserved m 


= eee 


Note: 


“PIN_NAME’ represents each pin. For default value of each control bit please refer to in Memory 
Map. 
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Field Name = 


PIN_NAME_drv 


SC2723G Device Specification 


Type Reset Description 
Value 


Weakly pull up for function mode 


Weakly pull down for function 
mode 


Function select: 
2’b00: ModeO 
2’b01: Mode 
2610: Mode2 
2611: Mode3 


Weak pull up for chip deep sleep 
mode 

Weak pull down for chip deep 
sleep mode 

Input enable for chip deep sleep 
mode 

Output enable for chip deep 
sleep mode 


3.4 PAD Information 


3.4.1 Digital Pad Type Description 
Table 3-3 Digital Pad Type Description 


Pin Type Descritpion 

SPBC2_24X_S Bi-direction Pad with Enable Controlled Pull-Down & Pull-Up, 
Programmable Driver Strength, Stagger PAD. 

SPPAD3_S Analog input PAD, Stagger layout IO. 


SPSOS2_24X_H 


Open Drain Bi-direction Pad, 20K resistor pull-up to VBAT, 
Programmable Driver Strength with Schmitt Trigger Input 


SPVDD2_H VDDCORE stagger power pad. 
SPVSS2_H Core stagger ground pad. 
SPVDD3.H VDDIO stagger power pad. 
SPVSS3_H VSSIO stagger ground pad. 
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3.4.2 SPBC2 24X S 


SC2723G Device Specification 


DRV[1:0] 


WPDO 


Pin Name Description 

VDDIO IO post driver local 3.0V Power. 

vssio IO post driver local OV Ground. 

WPDO Soft Pull-Down Enable, Active=1 

WPDI Input 3.0V/1.8V interface note Pull-Down Enable, Active=1. 

When VDDIO power down and Core VDD power on, set WPDI=1 
to prevent leakage current caused by the floating node. 

WPU Soft Pull-Up Enable, Active=1 

A Input pin 

PAD Bonding PAD pin 

Cc Output pin 

DRV[1] Driver Strength Select pin, 1bit 

DRV[0] Driver Strength Select pin, O bit 

OE Output Enable, Active=1 

IE Input Enable, Active=1 
Truth Table: 
Input Function: 

PAD C IE | OE DRV[1] | DRV[0] | WPU WPDI WPDO 
0 0 1 0 X X 0 0 0 

1 1 1 0 X X 0 0 0 
Output Function: 

PAD A WE OE DRV[1] | DRV[O] | WPU WPDI WPDO 

0 0 40 1 X X 0 0 0 

1 1 0 1 X X 0 0 0 
Input &Output function: 

PAD A|C}IE | OE DRV[1] | DRV[O] | WPU WPDI WPDO 
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0 0|;0]|1 1 X X 0 0 0 
1 1/1/14 1 X X 0 
Tri state: 
PAD JA |IE OE DRV[1] | DRV[0] | WPU | WPDI WPDO 
HZ 0 |0 0 X X 0 0 0 
HZ 1 0 X X 0 0 0 
Soft Pull-up Function: 
PAD A | IE OE DRV[1] | DRV[O] | WPU | WPDO 
1 xX |X 0 X X 1 0 
Forbidden | X | X X X 1 1 
Soft Pull-Down Function: 
PAD A | IE OE DRV[1] | DRV[O] | WPU | WPDO 
0 X |X 0 X X 0 1 
Forbidden | X | X X X 1 1 
Driver Strength Select Function: (VDDIO=3.0V only) 
DRV[1]_ |, DRV[0] 
0 0 2mA 
0 1 6mA 
1 0 12mA 
1 1 24mA 
DC Parameter: 
SS TT FF 
Vr Threshold point 1.49V 1.45V 1.43V 
RPU | Pull-up resistor 100K 70K 40K 
RPD_ | Pull-down resistor 100K 70K 40K 
lavg | Active Current@50MHZ,FF Corner,30pf loading X X 2.9MA 
Ist Standby Current X X <0.1uA 
loZ Tri-state output leakage current @Vo=3V or OV X X <0.1uA 


AC Parameter: 
The data simulation is SS corner, Cloading=0.3pf, Cpad=30pf, VDDIO=3V, Temp=125C,. 


Delay Path Rise Time(ns) Fall Time(ns) Rise Delay(ns) Fall Delay(ns) 
PAD->C 0.296 0.248 0.45 0.43 
IE->C 0.296 0.28 1.02 1.22 
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A-PAD 2mA 11 15 7.4 10.24 
6mA 5.9 6.8 6.2 7.8 
12mA_ | 3.74 3.1 4.92 5.2 
24mA | 2.73 2.65 4.5 4.4 

OE-PAD | 2mA 11 15 7.8 10.24 
6mA 5.9 6.8 5.4 6.5 
12mA_ | 3.74 3.1 4.4 4.8 
24mA_ | 2.73 2.65 3.92 3.9 


Pin Name Description 

VDDIO IO post driver local Power. 

vssio IO post driver local OV Ground. 

WPDO Soft Pull-Down is off, Can’t control the internal circuit. 

WPDI Input 3.0V/1.8V interface note Pull-Down Enable, Active=1 
When VDDIO power down and Core VDD power on, set WPDI=1 to prevent 
leakage current caused by the floating node 

WPU Soft Pull-Up is off, Can’t control the internal circuit. 

A Input pin 

PAD Bonding PAD pin 

Cc Output pin 

DRV[1] Driver Strength Select pin, 1bit 

DRV[O] Driver Strength Select pin, Obit 

OE Output enable is off, Can’t control the internal circuit. 

IE Input Enable, Active=1, 

PADN PAD inv signal after the second protection res,the inv power is VBAT. 

Truth Table: 


Input Function: 


V.0.98 


Spreadtrum Communications, Inc., Confidential and Proprietary 


This document contains information on a product under development. 


Spreadtrum reserves the right to change or discontinue this product without notice. 


31 of 513 


GR SPREADTRUM 


SC2723G Device Specification 


PAD |C | IE OE DRV[1] | DRV[O] | WPDI WPDO | WPU 
0 0 |1 X X X 0 X X 
1 1 |1 X X X 0 X X 
PADN IE | OE DRV[1] | DRV[O] | WPDI WPDO_ | WPU 
1 0 |X X X X 0 X X 
0 1 |X X X X 0 X X 
DC Parameter: 
SS TT FF 
Vr- Schmitt trig. high to low threshold point (VDDIO=3V ) 1.05 1.04 1.04 
Vr+ Schmitt trig. Low to High threshold point (VDDIO=1.8V ) 1.13 1.12 1.09 
Vr- Schmitt trig. high to low threshold point (VDDIO=1.8V) 0.57 0.55 0.57 
Ist Standby Current X X <0.1uA 
loZ Tri-state output leakage current @Vo=3V or OV X X <0.1uA 


AC Parameter: 


The data simulation is SS corner, Cloading=0.3pf, Cpad=30pf, VDDIO=3V, Temp=125C, 


Delay Path Rise Time(ns) Fall Time(ns) Rise Delay(ns) Fall Delay(ns) 
PAD->C 0.296 0.248 0.45 0.43 
IE->C 0.296 0.28 1.02 1.22 


3.4.4 SPPAD3_S 
Signal pad with ESD diode to Vbat(No driver strength,no buffer). It’s a stagger PAD. 


VBAT 


PAD 


Pin Name Description 
VDDIO IO post driver local Power. 
VSSIO IO post driver local OV Ground. 
Cc Output pin, pass ESD res (400~5000hm) 
PAD PAD 
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4 Electrical Specifications 


4.1 DC Specifications 


4.1.1 Absolute Maximum Ratings 


The functionality of SC2723G is subject to the absolute maximum/minimum 
values listed in Table 4-1. Do not exceed these parameters or the part may be 
damaged permanently. Operation at absolute maximum ratings is not guaranteed. 


Table 4-1 Absolute maximum ratings of SC2723G 


[Symbor [Parameter Sdn |e o 
vent [Sip wiageromatatey | oo | eo Mv 


| DC drive current for EARP, EARN, AUXSPP and 
Ae AUXSPN 


polarity. Three stresses maximum. 


Maximum DC Input current for any non-supply pin O. i 


Maximum ESD stress voltage, Human Body 
V Model, any pin to any supply pin, either polarity or 
max, ESD | any pin to all non-supply pins together, either 


Ambient temperature -40 
Storage temperature -40 


Vpulse, 
Voltage surge on vbat 


Note: Vpulse and Twidth is described below: 


Vpulse 


Figure 4-1 Voltage surge on VBAT 
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4.1.2 Recommended Operating Conditions 


SC2723G is recommended to operate under the conditions list in Error! 
Reference source not found.. 


Table 4-2 Recommended operating conditions 


U a B | NG] 
Ambient operating temperature 40 | | +88, A 


Note1: Hardware stops charging if VCHG is higher than 9.2V and the maximum value of VCHG can 
be set by software. The higher maximum value of VCHG, the stricter Vds requirement of external 
MOSFET. 


Note2: The value set by software should be 10% higher than maximum value of VCHG listed in table 
to guarantee all chips can stop charging over the maximum value of VCHG. 


4.1.3 Thermal Characteristics 


The thermal characteristics are as shown in Error! Reference source not 
found.. 


Table 4-3 Thermal characteristics 


Symbol | | Symbol | Parameter = | Condition “| | Value | 


Theta JA frond __N to-Ambient thermal Condon flow: 0 m/sec os 6 ca 
resistance 


4.1.4 ESD Characteristics 
The ESD characteristics are shown in Error! Reference source not found.. 


Table 4-4 ESD characteristics 


m Human body model PJESD22-AIMF o All4F re SE 


Charged-device JESD22-C101-C +800 
model 


Mo | Machine model JESD22-A115-A | +200 | 


4.1.5 DC Characteristics 


SC2723G I/O supply (VDDIO) is typically at 1.8 V. The analog circuits are typically 
powered at 2.8V/3.0 V. The core and analog power supplies are provided by the on-chip 
LDOs. The external battery can be connected directly to pins VBATD, VBATPA, VBATA, 
VBATDRV, VBAT_AUD and VBAT_CG. If not specified, VBAT means all above VBAT. The 
power pins should be connected with a decoupling capacitor to ground (VSS). 

For the following table, Tam» = -40 to +85 °C, VSS = 0 V (ground), VBAT = 3.6 V, and all 
voltages are measured with respect to VSS, unless otherwise specified. 
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Table 4-5 DC characteristics 


[Symbot [Parameter [ondions | mn [Typiea![ max | Oni | 


Deep The whole chip is 
power-down powered down by 35 uA 
current software 


Digital supply voltage: pins VDDIO 


igi 1. 2.1 
voltage 
Digital input 
V Input voltage 0.3 Vv 
IL LOW-level Vpad 
Input voltage 0.7 
Input leakage 


Digital output 


Output voltage "e Remo 0.1 7 
LOW-level (programmable) Vpad 

Output voltage Spar ech 0.9 voad v 
HIGH-level (programmable) Vpad 


Analog supply voltage: pins VBAT 
voltage 


Analog supply voltage: internal AVDDVB 


Audio analog 

AVDDVB | core supply 3.1 3.3 3.5 V 
voltage 

RTC supply: pin VBATBK 


venek [swo [+ Je o 
ro [swore O OO e it a | 


Note1: Vpad means the power supply voltage at the corresponding pad. 
Note2: lygarsxk Means the VBATBK current consumption in power down mode. 


4.2 AC Characteristics 


A pin’s AC characteristics include input and output capacitance, which determine loading 
for external drivers or other load analysis. The AC characteristics also include a de-rating 
factor, which indicates how much faster or slower the AC timings get with different loads. 


Table 4-6 Standard input, output and I/O pin AC characteristics 


[Symbol [Paramore dn | Tope | ex [Una] 
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Symbol | Parameters Typical Units 


Input capacitance, all standard input 
Cin and IO pins 


Output capacitance, all standard 

Output de-rating falling edge on all 

standard output and I/O pins, from 30 0.166 ns/pF 
pF load 


Note: 


1. The AC specifications are tested with a 30 pF load as indicated in Error! 
Reference source not found. 


ae: 


Z 30pf 


Figure 4-2 Test circuit of an I/O pin 


2. The output capacitance and de-rating falling edge are measured under 
the condition of maximum driving strength: 24 mA @ 3 V. 


For the following tables, Tamb = -40 to +85 °C, VSS = 0 V (ground), VBAT = 3.6 V, and all 
voltages are measured with respect to VSS, unless otherwise specified. 


Table 4-7 AC characteristics 


fmelk Master clock 26 MHz 
frequency 

frtecik Real-time clock 32.768 kHz 
frequency 


Digital input 


[Digtalinput NFO 
o | innyprageigyence |” |- |a] -|F 
mwe e a 


Digital output 


pF 


À Output fall time Output load = 20 EARE 
pF 


Master clock input 

Af/fmeik Frequency -27 27 ppm 
compensation 
range 

V meik Master clock 0.4 24 V 
amplitude 

Smelk Master clock duty 40 % 
cycle 
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Symbol | Parameter Conditions in Typical Max 


Real-time clock input 


Note: fmek and frcck are analog pad, so the input and output signal can be sinewave, triangular 
wave or square wave. 
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5 Power Management 


5.1 Overview 


$C2723G integrated power management unit (PMU) supports direct connection to 
battery, which means all supply voltages and current sources are generated on-chip 
with integrated linear low dropout (LDO) voltage regulators, DC-DC converters, 
Charger driver, LED drivers, etc. The inputs of these blocks are from the battery. All 
converters in the PMU are specifically tailored to fit needs of different BB platform, 
to provide an optimum power management integrated circuit chip (PMIC) solution in 
terms of low power and low cost. 


PMU contains the following blocks: 


@ Low power 32KHz osc 

@ 21 external LDOs, 4 internal LDOs for audio, 1 LDO for back up 
@ 7 DCDC converters to supply the digital power domains on Shark 
® Battery charger, which can be used with lithium ion batteries. 

@ Aux ADC for detecting or calibrating parameters of the PMIC 

® Under/UP Voltage Lock-out Protection 

@ Over Temperature Protection 

@ Band-gap 

@ Power-on reset generator 

@ LED drivers, vibrator driver 


The integrated power management unit also provides sophisticated controls of 
system startup, including start-up with discharged batteries, trickle charging and 
system reset. The flexible options of clock frequencies and switching modes allow 
minimizing the power consumption during the different operation phases. Current 
consumption in the deep sleep mode can be minimized by reducing the clock 
frequency to 32 kHz and switching most LDOs off for maximizing battery life. 
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4 Channels out VDD28 DDDCXO VDDWIFIPA = VDPEMMCCORE VDĎCAMMOT 
RATA 1 ball 1 ball 1 ball 1 ball 1 ball l 
ital 1.8-$.3V, 10mV/step 1.8-3]3V, 10mV/step_1.8-3.3V, 10mV/step1.8-}.3V, 10mV/step 1.8-3.$V, 10mV/step VBAT 
8V, 200mA $8V, 50mA 3.3V, 500mA OV, 300mA 2.fV, 100mA 
i p 3 1 —— 3.0V default 
AVDD2V8 32K] ka 200mA KPLED 
1 ball Tat Pa 
1.8-3.3V, 10mV/step| 5-40mA $ 
28V, 200mA, -= | 
i—i LDO eo AUX LDO LDO LDO LDO LDO iea a 3.3V default 
avopavs | 22 adc VDD28 DCXO WIFIPA EMMCCORE cAMMOT EME S0mA ay 
VDDCAMA oa 
< 1 ball T & J 
1.8-3.3V, 10mV/step 32K Clock | VBAT 
2.8V, 150mA. VY Calibration channel 
q H—_| 
VDDSIM2 WHITE Pa 
LED 
AE 8-3.3V, 10mV/step| WHTLED_IBVBAT 
4 balls 
RGB 0.2-45mA 
i—i Parallel mode 
VDES wane RGBOUT 
+ 1 ball m 
1.8-3.3V, 10mV/step Ibias MAIN otal 
18V, 200mA Bandgap PEN 
q LDO 
VDDSIMO AO Í 
= 1 ball VDDAO 
1.8-3.3V, 10mV/step 1 ball 
L8V, 200mA To 
— i 
VB VDDVB 
1 ball 
: UVLO Audio 
26MHz sine wave 26MHz square wave OVLO CODEC 
»| LDO i 
CLASSG VDDCG 
Digital 1 ball 
AD POR_N 
AUD 
ATE CLASSG 
+, 
LDO 
[j 
i1— PA "AVDDPA 
1 ball 
Es i 
i Audio 
Digital PA 
i—i LDO 
SDCORE MBATER.. 
2 balls 
is 
ii LDO H+ 
‘emp 
L — VDD18 VDDI8 
l Sensor 1 ball 
1.2-1.8V, 6.25mV/step 
1.8V, 200mA 
LDO H| 
Temperature 
CAMIO CAMIO 
1 ball 
l > 
1.2-1.8V, 6.25mV/step 
18V, 200mA 
LDO s 
Battery Coulomb SC2723 G CAMD CAMD 
1 ball 
— counter 
' 1.2-1.8V, 6.25mV/step 
LSV, 150mA 
DPIN: LDO a 
DMIN ka GENO GENO 
<— Pour P| 801.2 1 ball 
<—pmour—] J 1.2-1.8V, 6.25mV/step 
1.8V, 200mA 
LDO Ht 
GEN1 GENI 
1 ball 
DCDC DCDC DCDC DCDC DCDC DCDC DCDC 12-1 8V, 6.25mV/step 
ARM CORE RF CON MEM WPA GEN 1.8V, 100mA 
| LDO H 
LX_ARM LX_CORE LX_RF LX_CON LX_MEM LX_WPA LX_GEN RFO RFO 
3 balls 3 balls 1 ball 1 ball 1 ball 1 ball 1 ball L ball > 
1.2-1.8V, 6.25mV/step 
L8V, 200mA 
VBATDRV VBATDRV VBATDRV VBATDRV VBATDRV VBATDRV VBATDRV 
2 balls 2 balls 1 ball 1 ball 1 ball 3 1 ball 1 ball 
VDDARM VDDCORE VDDWRF VDDCON VDDMEM VDDWPA: VDDGEN 


0.6-1.3V, 3mV/step 0.6-1.3V, 3mV/step 1.2-1,8V, 3mV/step 1.2-1.8V, 3mV/step 1.2-1.8V, 3mV/step 


3A 


t 


2A 


y 


03A 


t 


03A 


t 


1A 


y 


3.4/2xVramp =" 1 8-2.5V, 3mV/step | 


07A 


' 


1A 


t 


Figure 5-1 
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5.2 RTC oscillator 


$C2723G contains an RTC oscillator, for a specific crystal frequency at 32.768 kHz. The 
32.768 kHz crystal is connected at OSC32KI and OSC32KO. 


Table 5-1 Performance of the 32.768-kHz oscillator 


[Bescrpton [Symbol | mn | typica | wax [Unie | 
Froverswoy S S Pe | ts 
raras + +f ee we 
Frequeneyierrce |a | o | | o [ppm | 
oaeee oa PS AS 
E 
S a 

[memar poversuppy [vere | _ 


cm 
vo 

v 
E v 
T0000 | ro [mv 
æ 

EE 


o d 
o J5) 
O |N 
a ON 
AWN 
PAT 2 
[oe 
| 


Amplifier Stabilization Time 
Parasitic Resistance 

OSC32KI/OSC32KO to any node 

Parasitic Capacitance, 

OSC32KI/OSC32KO 


Note1: The recommended frequency tolerance of crystal is +20ppm. 
Note2: The power supply can be set 2.6/2.8/3.0/3.2V as LDO_BK output. 


a 

Les 

a 

a aa. 
Input Capacitance 
sm | Ci 


5.3 LDO and DC-DC 


SC2723G integrated low-voltage and low quiescent current low dropout regulators (LDO) 
for power supply and power management purposes. Some extra LDO regulators are designed 
for external use. All LDOs have their own bypass (power-down) control signals. External 
tantalum or MLCC ceramic capacitors are recommended to use with the LDOs. SC2723G also 
integrated DC-DC as digital power supply. The brief specifications are listed below. 


Default on LDO/DCDC will be auto calibrated by hardware during power on,if software 
need to control default on LDO/DCDC voltage should set LDO/DCDC_XX_SW_SEL first. The 
LDO/DCDC control mux are as below. 

If uesd efuse control LDO/DCDC calibration then software can’t change the software 
register default value, because efuse only contain the calibration delta value and the final 
calibration value depends the software register. 
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LDO/DCDC_XX SW SEL 


Se EE LDO_EMMCORE/LDO VDD 
register 28/LDO_DCXO/LDO_VDD 


Ctrl/cal 18/LDO_GENO/LDO_GEN 
Control / 1/LDO_RFO 
mux DCDC _ARM/DCDC_ CORE 


NOR/DCDC_CORE_SLP/D 
operation CDC_GEN/DCDC_RF/ 


LDO/DCDC_XX_SW_SEL 


Software 
register 


Control | Ctrl/cal LDO VDD25 
mux DCDC_MEM 


Table 5-2 The performance of the LDOS 


Small battery supply 


e FEEF 
Voltage 
men ë fee ee 
o Coe 
S 
owane | ë o) l 
Bapane | s e 


Digital 1.8V IO Voltage(VDD18) 
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Application IO/ NAND Flash/PMIC digital 


% 
[ine Reguaton [Vice tv2avioni2ma | fs [o [m 
mV 


Line Transient Vi=2.1V-2.3V;lo=120mA;Tr=10us 15 30 
Regulation 


Loa equation | vezavi oroma | f | 0_| nv | 
mV 


Load Transient Vi=2.4V; lo=1-200mA; 40 
Regulation Co=1uF; Tr=50MA/1uS 


Short current 150 200 | mA 
limit 


emn [ve oo 


PSRR F=217Hz,lo=100mA, Vbat=3.6V 


[ezi7HelonidonA veacaov [so feo | Tas 
ma o ee O fo feo freo fe 
e eoma o a o a 
[Pu Downes [wono mae | |o) fom 
e o id near far 


Digital 2.8V IO Voltage(VDD28) 


Output Accuracy % 
v 


Dropout votage Loma | foo | mw 
Ene reguaion [Vics evaeviowizoma | fs [o [m 
mV 


Line Transient Vi=3.6V-4.2V;lo=120mA;Tr=10us 15 30 
Regulation 


[Lead egulaton | vesvi | f foo fv 
mV 


Load Transient Vi=3.8V; lo=1-200mA;Co=1uF; 40 


Regulation Tr=50mA/1uS 


il A la 
limit 
Taco [ao [| ma 


Current limit Vi=3.8V m 


[PSAR | Fa217Hz,lo=100ma, vi=s.6v__ (so [eo | |+ 
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Parameter Comments Min | Typical | Max | Unit 
u 


CTE a al a 

10us 
[oom Cd iY 8 
onome «dt aso |_| 
owce | «8 | mA 
[ine regulation [vin ev.azvioni0oma | fe fro [mv] 
mV 


Line Transient Vi=3.6V-4.2V;lo=100mA;Tr=10us 15 30 
Regulation 


[Load regulation | viseve feo | | 
mV 


Load Transient Vi=3.8V; lo=1-150mA;Co=1uF; 40 


s 
S 
A 


u 
u 
u 
(0) 


w 
DS 


É 


Regulation Tr=50mA/1uS 


Short current 150 200 mA 
limit 
PSRR F=217Hz,lo=100mA, Vi=3.6V 50 feo | |æ) 


10us 


we ooma o e e 


Output Voltage 1.2 - 1.8V, 6.25mV/step, 1.8V output default. V 
S 
O OBS) Bh) 
oma | [o| 
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Parameter Comments Min | Typical | Max | Unit 


[ine Reguaion [veawv2aviexi@ima | fe fo [mv | 


Line Transient Vi=2.1V-2.3V;lo=120mA;Tr=10us 15 30 mV 
dae 


Fearon [vezne [fas [50 [a 


Load Transient Vi=2.2V; lo=1-200mA; 
Regulation Co=1uF; Tr=50mA/1uS 


Short current 150 200 mA 
limit 
PSRR F=217Hz,lo=100mA, Vbat=3.6 Coal eee” 


Supply ramp from 0 to 2.2v in 50 100 
10us 


— Vo=0.1V (lout=Imax/2) 


owas o ce CC 
[orp out vareae [iocinae™ SY at] i 
Energon [vesmeanewrona [fs fo fv 


Line Transient Vi=3.6V-4.2V;lo=150mA;Tr=10us 
dic bala 


ee a a 


Load Transient Vi=3.8V; lo=1-300mA; 
Regulation Co=2.2uF; Tr=50mA/1uS 


Short current 150 200 | mA 
limit 


Current limit Vi=3.8V 
PSRR F=217Hz,lo=150mA Vi=3.6V coco coc 


Supply ramp from 0 to 3.6v in 160 
ae oe 


vooon [60 [100 [200 fa 
a 8 ee 
[rut Down'Res [uDonGFF moe | |o | fom 
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w ooo ee ee 
omowe | o s 
owes e 
[Dropout Vonage [oma | Jo | f] 
[ine eguaton | Vaaevaavieniooma | fe o [mv 


Line Transient Vi=3.6V-4.2V;lo=100mA;Tr=10us 15 30 mV 
Regulation 


Loa regulator [Visavitecteo0ma | f fo [av | 
mV 


Load Transient Vi=3.8V; lo=1-200mA;Co=1uF; 40 
Regulation Tr=50mA/1uS 


Short current 150 200 mA 
limit 
PSRR F=217Hz,lo=100mA, Vi=3.6V 50 feo | |æ) 


Output Voltage 1.8—3.3V, 10mV/step, 1.8V output default. 

ee 
AX ee B 
flosimax o 


Output Current 


lo=Imax 


Vi=3.6V-4.2V;lo=100mA; 


Vi=3.8V; lo=1-200mA;Co=1uF; 
Tr=50mA/1uS 
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Parameter Comments Min | Typical | Max | Unit 


Short current 150 200 
limit 


Current limit =3.8V 300 f4o0 | | 
= 


mA 
s 
s 
A 


i 
PSRR F=217Hz,lo=100mA, Vi=3.6V 50 je | 


Tpu Supply ramp from 0 to 3.6v in 100 
10us 


0 

: vozov onma [a> fo fo 
se foom | lal 
pul Downes [wD0inoFFmede O | fo 


+4 


u 
u 
u 
ie) 


Z 
lT 
3 


[ine regdaton [visev.a2viontooma | fs [10_[mv_ 
30 mV 


Line. Transient Vi=3.6V-4.2V;lo=100mA;Tr=10us 15 
Regulation 


[read equation | vravi oroma | fs foo fv 
mV 


Load Transient Vi=3.8V; lo=1-200mA;Co=1uF; 40 
Regulation Tr=50mA/1uS 


Short current 150 200 | mA 
limit 


[curention [vew O fo [ao | __ [ma 
[esan [remem vise fso [eo | fe 


10us 


ma o owo fo fo [160s 
CZ DE O S 
Pull Down Res `|.LDO in OFF mode | | 30 | [ohm] 
General CAMA LDO (VDDCAMA) 
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Parameter Comments Min | Typical | Max | Unit 


Output Accuracy -3 


Line regulation Vi=3.6V-4.2V;lo=100mA; 


Line Transient Vi=3.6V-4.2V;lo=100mA;Tr=10us 
Regulation 


mV 


Load Transient Vi=3.8V; lo=1-150mA;Co=1UF; 40 
Regulation Tr=50mA/1uS 


Short current 150 200 | mA 
limit 


psa [ramom vay [50 [o | fa 


Tpu Supply ramp from 0 to 3.6v in 40 160 | us 
10us 


Tpd Vo=0.1V (lout=Imax/2) 
uA | 


Isleep 


Pull Down Res 
Cext 


RF/TCXO 


[Output votage | 6.25nvistep,18V oupas v 
foupucurent | dT mA 
ommers [dS | Cid 
Dropout vonage Jema | fo | [m 
[ine reguaton | vcsevazvionzoma | fs [o [mv 
mV 


Line Transient Vi=3.6V-4.2V;lo=120mA;Tr=10us 15 30 
Regulation 


[Lesdregulaion | vesvi orzon | f foo fv 
mV 


Load Transient Vi=3.8V; lo=1-200mA;Co=1uF; 40 
Regulation Tr=50mA/1uS 


Short current 150 200 | mA 
limit 


emnin [ve o aco |_| ma | 
Tes [ramona va [50 [eo | fo 


10us 
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GP SPREADTRUM SC2723G Device Specification 


Parameter Comments Min | Typical | Max | Unit 
d 


wom id 


fouporcuren | it | | 
[ine eguaton [visev.a2vionsima | fs [o [mv 
mV 


Line Transient Vi=3.6V-4.2V;lo=50mA;Tr=10us 15 30 
Regulation 


[Load regulation [VesaVite=ti00mA | fes feo Tm 
mV 


Load Transient Vi=3.8V; lo=1-100mA;Co=1uF; 40 
Regulation Tr=50mA/1uS 


Short current 150 200 mA 
limit 
PSRR F=217Hz,lo=50mA, Vi=3.6V 50 feo | |æ) 
Supply ramp from 0 to 3.6v in 
10us 


Tpu 
Tpd 
LDO in OFF mode 


Output Voltage 
Oo Y OB 


—_ 
Vis.6V-42Vilo=30mA; | 
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GP SPREADTRUM SC2723G Device Specification 


Parameter Comments Min | Typical | Max | Unit 


eroan [veo [fas [a [mv 


Load Transient Vi=3.8V; lo=1-50mA;Co=1 uF; 
Regulation Tr=50mA/1uS 


Short current 150 200 mA 
limit 
PSRR F=217Hz,lo=30mA, Vi=3.6V ote te 


Supply ramp from 0 to 3.6v in 160 
10us 


O o [o [200 |e 
[seep ema S a N 
Pavona [wono f fe [fom 


Cext 


e A 


Line Transient Vi=2.1V-2.3V;lo=100mA;Tr=10us 
dic ala 


ie apa ora 


Load Transient Vi=2.2V; lo=1-200mA; 
Regulation Co=1uF; Tr=50mA/1uS 


Short current 150 200 mA 
limit 
PSRR F=217Hz,lo=100mA, Vbat=3.6 = [a ac 


Supply ramp from 0 to 2.2v in 50 100 
10us 


ae w fo [io [ow 
ae ee enh = ee 
pul Downes [UDO OFFmede | | asd] fom 
ew CC 
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GUSPREADTRUM SC2723G Device Specification 


Parameter Comments Min | Typical | Max | Unit 


[tre enin [vez wanton f e fe fe 


Line Transient Vi=2.1V-2.3V;lo=120mA;Tr=10us 
ech 


a ae eS 


Load Transient Vi=2.2V; lo=1-200mA; 
Regulation Co=1uF; Tr=50mA/1us 


Short current 150 200 | mA 
limit 


/PSRR o | | F=217Hz,lo=100mA, Vbat=3.6 | 217Hz, | F=217Hz,lo=100mA, Vbat=3.6 | 100mA, Vbat=3.6 


Supply ramp from 0 to 2.2v in aN = 
10us 


ae ee o [oo feo [ow 
(Cre =, a a 


Pavom [wonne | [seo | fom 


Cext 


Application Camera Auto focus MOT 


omowe | «tm | «idm 
Os o e e 
[orp autVonage [oma | fo | 
prenesen [vesoraavosm | fe fe fm 


Line Transient Vi=3.6V-4.2V;lo=50mA;Tr=10us 
—— 


a ae 


Load Transient Vi=3.8V; lo=1-150mA;Co=1uF; 
Regulation Tr=50mA/1uS 


Short current 150 200 | mA 
Ca 


| Current limit | limit Vi= [Vi=3.8V o 8V 


a ee ie 
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GU SPREADTRUM SC2723G Device Specification 


Parameter Comments Min | Typical | Max | Unit 
u 


N ee ee 

10us 
[oom Cd YS 
onome fæ 
owce O o e 
[tne Reguaton | vez vzaviosoma | fe fro [mv] 
mV 


Line Transient Vi=2.1V-2.3V;lo=50mA;Tr=10us 15 30 
Regulation 


Loa reguaion | vrz2vi ooma O f fo Sv 
mV 


Load Transient Vi=2.2V; lo=1-100mA; 40 


s 
S 
A 


u 
u 
u 
(0) 


w 
DS 


É 


Regulation Co=1uF; Tr=50mA/1uS 


Short current 150 200 mA 
limit 
PSRR F=217Hz,lo=100mA, Vbat=3.6 50 feo | |æ) 


10us 


a 
e ooma o «its | 


Output Voltage 1.8 — 3.3V, 10mV/step, 3.0V output default. V 
S 
O BS Bh) 
oma | [o| 
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GU SPREADTRUM SC2723G Device Specification 


Parameter Comments Min | Typical | Max | Unit 


Line Transient Vi=3.6V-4.2V;lo=150mA;Tr=10us 15 30 mV 
Regulation 


Load regulation Vi=3.8V; lo=1-300mA; | [80 |50 | mv | 
40 mV 


Load Transient Vi=3.8V; lo=1-300mA;Co=2.2uF; 
Regulation Tr=50mA/1uS 


limit 
PonR____[Feav7Halonisbma vicasv [50 [0 | fa 


Tpu Supply ramp from 0 to 3.6v in ede 
10us 


Isleep 


USB High Voltage(VDDUSBH) 
Off 
USB IP (internal) 
1.8 —3.3V, 10mV/step, 3.3V output default. 


ows di | id 
[orp out vonage [om «dt fo | f 
[inerequaion [vanevaaviensona | |s o [m 


Line Transient Vi=3.6V-4.2V ;lo=30mA;Tr=10us 15 30 mV 
Regulation 


[toad equation [veseve | f fo f 
mV 


Load Transient Vi=3.8V; lo=1-60mA;Co=1uF; 40 
Regulation Tr=50mA/1uS 


PSRR F=217Hz,lo=30mA, Vi=3.6V 


o | fe] 
we foeon e e ‘fu | 
[Pu Downes [wo0inoFFmede | | æo | fom 
ew o e oe 
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GP SPREADTRUM SC2723G Device Specification 


Output Voltage 1.8 — 3.3V, 10mV/step, 3.3V output default. 
Output Current 400 
sa az 
Z y y ehl hh] 
Lre regueton | vrasvaaviozooma | |s [o [m 


mV 
Line Transient Vi=3.6V-4.2V;lo=200mA;Tr=10us 15 30 mV 
Regulation 


Loea regulator [Visavireciaooma | f fo [a | 
mV 


Load Transient Vi=3.8V; lo=1-400mA;Co=4.7uF; 40 
Regulation Tr=50mA/1uS 


ma LRP 
limit 

[Curentinn—[vesev o o fo | ma 
pn O [reeeo veas jo o | fe 


10us 


Pull Down Res LDO in OFF mode 


Voltage mode for KPLED 


Output Voltage 1.8 —3.3V, 10mV/step, 3.3V output default. 
50 


Lee 


Output Current 


lo=lmax 


Vi=3.6V-4.2V;lo=30mA; 


Vi=3.8V; lo=1-50mA;Co=1 uF; 
Tr=50mA/1uS 
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GU SPREADTRUM SC2723G Device Specification 


Parameter Comments Min | Typical | Max | Unit 


Short current 
limit 


Current limit i=3.8V 


Application Voltage mode for VIBR 
Output Voltage 1.8 — 3.3V, 10mV/step, 3.3V output default. 


i 


[ine eguaton [visev.a2vionts0ma | fs o [mv 
30 mV 


Line Transient Vi=3.6V-4.2V;lo=150mA;Tr=10us 15 
Regulation 


Toad regulation [VisaVite=t200mA (| fes feo Mmv 
mV 


Load Transient Vi=3.8V; lo=1-200mA;Co=1uF; 40 
Regulation Tr=50mA/1uS 


Short current 150 200 mA 
limit 

Current limit Vi=3.8V 300 [4o00 | = [ma | 
PSRR F=217Hz,lo=150mA, Vi=3.6V 50 feo | |æ) 


10us 


Pul Downes [100m OFF meds | | so | fom 


Status after reset | Off 


Application VB analog/VB output (internal) 


omav [oo O fe a o 
S 
> jo Jejeje 
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GU SPREADTRUM Tae eee ————ssC« SC 2723G Device Specification — 


Parameter Comments Typical | Max | Unit 


omn [foo 
[ine reguaton [Vea avaavie-zima | fe o [mv | 
eosten [veser [fff 


Load Transient Vi=3.8V; lo=0-20mA;Co=1uF; 75 mV 
Regulation Tr=50mA/1uS 


n premena ese [oa Jee Sp [e 


Supply ramp from 0 to 3.6v in 30 50 
10us 


Analog Audio LDO AO Voltage(VDDAO) (Note5) 


Status after reset | Off 


Application VBO analog/VBO output a 
Output voltage 


101 (default) 


Line regulation i=3.6V-4.2V;lo=50mA; 


Line Transient Vi=3.6V-4.2V;lo=50mA;Tr=10us 
a 


[oasreguten [Vesavie-osomm | i o mv | 


Load Transient Vi=3.8V; lo=0-50mA;Co=2.2uF; 50 75 mV 
Regulation Tr=50mA/1uS 


JPSAR | F=217Hz,lo=50mA, viz3.6v_ (so [eo | |æ 
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GU SPREADTRUM SC2723G Device Specification 


Parameter Comments Min | Typical | Max | Unit 
Vo=0.1V (lout=Imax/2) 
a 


Analog Audio LDO PA Voltage(LDO_PA) (Note5) 


T 


O 
ze) 
i 
= 
ao 
a 
ro) 
no 


MN 


2 


Status after reset | off 
Application Audio PA (internal) 
Output voltage 


wo] ow 
oO} N 


w | oo 
o| 


Output current 
Line regulation 


Line transient 
regulation 


Load regulation 


Load transient 
regulation 


PSRR 


Time to power up 


2 
2 
3 
3 
2 
{ 

4 


0 
0 
0 


—_ 
(=) 
Oo 


8 
9 
0 
1 

0 
0 


1 
0 
0 


Time to power 


down 3 


ji 


Output capacitor 


ENS 
(S 
oO 


oupa Timmins | for | fe 
15 mV 


Line Transient Vi=2.1V-2.3V;lo=120mA;Tr=10us 30 
Regulation 
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GORSPREADTRUM SC2723G Device Specification 


enn Peorera [as [58_[ 


Load Transient Vi=2.2V; lo=1-120mA; 
Regulation Co=1uF; Tr=50mA/1uS 


Short current 150 200 | mA 
limit 


[curentimt [waaay foo | [ma 


pon [remem wae [so fen [foe 


Note1: IO voltage can be switched between 1.8V and 2.8V supplied by VDD18 and VDD28. 

Note2. There are two structures for these intergrated LDOs. 

Note3. The PSRR listed means the worst value for all loading statuses and cover all frequency 
range. 

Note4: In our LDO design, it does not need remote cap. But in system application, sometimes power 
line is very long. So IR drop and noise coupling is worse, which maybe influence performance. If this 
cap is removed, that means we should give a restriction to PCB layout. For example, power line should 
be short and parasitic resistance should be small enough. 

Note5. The LDO VB, LDO VBO, LDO PA, LDO CG are designed for audio block’s power supply. For 
these LDOs are designed for internal power supply purpose, not for external power supply, so we do not 
care about the output voltage’s error from the typical value, which means although the output min and 
max value is more than 1% error with the typical value, the audio codec can work well under these 
voltage supply. 

The output voltage level of LDO VB, LDO VBO, LDO PA will be changed with the VBAT power 
supply automatically. So, the output voltage level over 3.3V can be achieved. For example, if the 
VBAT=4.2V, the output voltage of LDO VBO will be 3.8V, if the VBAT dropped to 3.3V, the output voltage 
will be 2.9V. So, there will be no problem about the output voltage level. 


Table 5-3 Performance of DC-DC circuit 


Paramor | CommentsConaiions | min | Typical | max [Unit] 
paman a 


DCDC for ARM 


| Application | Application J ARM power 


Output voltage Be d 100/32(mV) per 


Output accuracy Include static line/load regulation | -2 | 
Line | Line regulation | Vsupply=3.6- | Vsupply=3.6->4.2V, lout=1A | 2V, lout=1A eteta i e e 


Line transient Vsupply=3.6->4.2V, lout=1A, 
15 | mV 
regulation Trise=10us 
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GU SPREADTRUM SC2723G Device Specification 


Parameter Comments/Conditions Typical | Max | Unit 


Vsupply=3.8V, PWM mode, 
Load regulation lout=0->3A mV 


aal a Vsupply=3.8V, Alout=400mA 

| . =J. 3 = ; O, 
regulation, di/dT-250mA 2 3.5 |% 
AVout/ Vout 


Time topowerup | Veuppiy0 743v. Trseztous | eo | 100 | 80 fus 
R Ae 
MHz 


Switching frequency | Be programmed to 26M/X, X is 
integer 


i —— eee 


current a l l ON 
mA 
current 


100 
Output pull down Can be programmable,also can be 200 ahm 
resistor switch off, bo 


woa ë s id 
PR woo | as e 
ooma | e | id 


DCDC for Core 
Status after reset 


Application Digital core power 


Output voltage = da Ny ae ie pos] fej | 


Foupitaccwacy | reise satotnetoadregunten | 2 | | 2 [% 
amaren NNS fae] nn 
[ine reguston [venso oa | - | e | [mv | 


Line transient Vsupply=3.6->4.2V, lout=1A, 10 15 | mv 
regulation Trise=10us 

Vsupply=3.8V, PWM mode, 
Load regulation lout=0->3A 2 5 | mV 


Load transient 

regulation Vsupply=3.8V, Alout=400mA, 2 35 | % 
l di/dT=250mA ° 

AVout/Vout 


Time to power up aper 0->4.3V, Trise=10us | 60 | 100 | 150 us| 
es tt E 
Switching frequency 


mA 
current 
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GU SPREADTRUM SC2723G Device Specification 


Parameter Comments/Conditions Typical | Max | Unit 


re 
Output pull down Can be programmable,also can be 
resistor switch off, 


n Se 
enc wsom ë ë ë s 
woon ë ë i ee 
DCDC for MEM 


Status after reset On 


Application MEM power 


Output voltage ii PEA ead el Chel 


[oupitaccwracy | neidesaenetoadreguaton | 2 [| 2 [% 
marn [CO gta NL Ln 
ee 


Line transient Vsupply=3.6->4.2V, lout=0.5A, 
regulation Trise=10us 


Vsupply=3.8V, PWM mode, 
Load regulation lout=0->1A mV 
Load transient 
regúlation, Vsupply=3.8V, Alout=400mA, 2 35 |% 
dl/dT=250mA 
AVout/ Vout 


Time topowerup | Veuppiy-o 43v. Tvseztous | eo | 100 | 160 lus 
S a ap 
MHz 


Switching frequency | Be programmed to 26M/X, Xis 
= — cen 2 


utsomn as es 


current AY Fat A 
mA 
current 


100 
Output pull down Can be programmable,also can be 200 ohm 
resistor switch off, 300 


e ŘŘ 
conc wsom ë ë l e 
woon ë e 
DCDC for LDO 


Status after reset On 


| Application | | Application | LDO power 


Output voltage = ieee o Hg 
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GORSPREADTRUM SC2723G Device Specification 
Parameter Comments/Conditions Min | Typical | Max | Unit 


[oupsraccwacy | neue siate neioadrewiaton | 2 [ [oe fe 
omwonen [| o s dm 
[ine equation | Vevos oos | = | e | 6 [mv | 


Line transient Vsupply=3.6->4.2V, lout=0.5A, 

regulation Trise=10us 10 tamy 
; Vsupply=3.8V, PWM mode, 

Load regulation lout=0->1A 2 5 | mV 


Load transient 

regulation, Vsupply=3.8V, Alout=400mA, 2 35 |o 
dl/dT=250mA 

AVout/Vout 


Time to powerup | Veuppiy0 743v. Trsez1ous | eo | 100 |o fus 
a re zm 
MHz 


Switching frequency | Be programmed to 26M/X, X is 
integer 


gt ra et 


curtent fm 
mA 
current 


100 
Output pull down Can be programmable,also can be 200 ahm 
resistor switch off, A 


osoa SC o e 


woon ë ë s 
Effiency 
woa o e 


DCDC for W PA 


Status after reset Off 


| Application | Application =| w- CDMA PA power 


APT. pode 


Only in APT, mode, Include static 


Output ACeNgaey line/load regulation 


Application External power supply 
Output voltage Vsupply23.8V,lout=700mA 


E Pr 
ine regutston | Vevpiae>a2v,ouzsoona | - | e | [mv | 


Line transient Vsupply=3.6->4.2V, lout=500mA, 10 15 | mv 
regulation Trise=10us 

. Vsupply=3.8V,PWM mode, 
Load regulation lout=0->700mA 2 5 | mV 
Load transient Vsupply=3.8V, Alout=400mA, 2 35 |% 
regulation, dl/dT=250mA i ? 
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GU SPREADTRUM SC2723G Device Specification 


Parameter Comments/Conditions Min | Typical | Max | Unit 


AVout/Vout 


Output pull down Can be programmable,also can be 
resistor switch off, 


Effiency 


On 
W-CDMA RF power 


Be programmable by 100/32(mV) per 
step 
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GU SPREADTRUM SC2723G Device Specification 


Parameter Comments/Conditions Min | Typical | Max | Unit 


Be programmable by 100/32(mV) per 
step 


Vsupply=3.6->4.2V, lout=200mA 


Vsupply=3.6->4.2V, lout=200mA, 
Trise=10us 


Vsupply=3.8V,PWM mode, 
lout=0->300mA 
Vsupply=3.8V, Alout=200mA, 
dl/dT=250mA 


Vsupply=0->4.3V, Trise=10us 
default 


Be programmed to 26M/X, X is 
integer 


lout=OmA 


Output pull down Can be programmable,also can be 
resistor switch off, 


woa ë i Si | 
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GORSPREADTRUM SC2723G Device Specification 


VBAT=3.8V, L=0.47uH(DCR=25mohm), Fre=2M 
Efficiency under different Output voltage 


VDDARM Efficency 


so 


torete 


> ——-*_ x 
} v 


7 4 . 4 
i Oe VODARM W124 
—— VODARM 0 5y 


6 


30 100 t000 
Rost/ma 


VBAT=3.8V, L=0.47UH(DCR=25mohm), Vout=1.2V, 
Efficiency under different Frequency 


VDDARM Efficency 


=M 
Drm 


10 100 1000 
Iload/mA 


VBAT=3.8V, Vout=1.1V, Efficiency under different inductor 


VDDCCORE=1.1V Efficency 


ee Lr LUI CR iSeries) 
> Lo 47uH(DCR-ISMahm| 


Hoed/ma 
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GESPREADTRUM i SC2723G Device Specification 


VBAT=3.8V, L=1uH(DCR=65mohm), Fre=2M 


VDDMEM Efficency 


—e— YDOMEM=L ZV 


10 


100 1000 
ILoad/ma, 


VBAT=3.8V, L=2.2uH(DCR=80mohm), Fre=2M 


VDDGEN Efficency 
EYI 
n 
A iā 
Š D —@— VODGEN=2 4V 
EA 
a) 
= | i 
10 E-A 1000 
VBAT=3.8V, L=2.2UH(DCR=80mohm), Fre=2M 
VDDRF Efficency 
88 
a 
B6 
B5 
Ë ua 
8 —e—VDDRFe1.5¥ 
83 
82 
61 
80 
10 100 
Road/mA 
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GR SPREADTRUM i SC2723G Device Specification 


VBAT=3.8V, L=2.2uH(DCR=80mohm), Fre=2M 


VDDCON Efficency 


== VODCONG 1 6V 


Road/ma 


VBAT=3.8V, L=2.2UuH(DCR=80mohm), Fre=2M 


VDDWPA Efficency 


z 

= 

È B8 

5 VOW AS BY 


10 100 
ILoad/mA 


5.4 Charger 


SC2723G provides an integrated Li-ion battery charger control module. With an 
external PMOS transistor and a current sensing resistor, SC2723G can control the 
charging of Li-ion battery. 
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GRSPREADTRUM SC2723G Device Specification 


VCHG 
== 0.1luF 
¥ 
VDRV a 
ad Q1 
4 E Could be 
ORS replaced by 
a Q2 Schottky 
zí diode 
Charger i 
ISENSE 
Rs 
8mohm 
VBATSEN ji _ 
Ge Saale as to System 
Battery 
—— $ ! 
BE 


Figure 5-2 Charger application diagram, continuous mode 


VCHG 


¥ 
VDRV | 
> | Q1 
— T Could be 
VDRV2 replaced by 
Q2 Schottky 
diode 
Charger ~ 
ISENSE 
Rs 
VBATSEN Re to System 
e > 
Lo 
ẹ Battery 
CC_COMP CV_COMP To ot 
pi ZV sai | 
i + 
C= C2== i aos 
i l 
z v \Z ae ee 
VY 


Figure 5-3 Charger application diagram, DC/DC mode (option1) 
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(oR SPREADTRUM 


Note: 


Q1: switching power Pch MOS FET. Recommended type: uPA2714GR 


Q2: Pch MOS FET, preventing VBAT discharged to VCHG. Recommended type: uPA2714GR 
Lo: inductor, 10~15uH. Recommended type: CDRH104R-100 


D1: flyback diode, needed in switching mode. Recommended type: RBO53L-30 
Rs: charge current sense resistor, 0.10hm. Recommended type: KOA SL1TTE 


Co: 10~20uF, ceramic cap 
C1: 4.7nF, ceramic cap, for phase compensation in switching mode. 
C2: 2.2nF, ceramic cap, for phase compensation in switching mode. 


Table 5-4 Performance of charger circuit 


SC2723G Device Specification 


Main battery charger 


Symbol Description Condition Min Typ Max Unit 
Tol_vchg Tolerance of VCHG DC 28 V 
VCHG Power supply From charger 4.5 5.0 9.2 V 
VCHG_OVP_V<5:0 6.1 
, VCHG over voltage > Typ | ~9.2 | Typ 
Vch : V 
Ki protection value Set level for low to | *0.98 | 0.1V/ | *1.02 
high. 100mV/step step 
VCHG over voltage 
a protection hysteresis 600 mV 
width 
Supply under voltage ; 
Vuvh high threshold VCHG low to high 4.1 4.3 4.5 V 
Supply under voltage l 
Vuvl low threshold VCHG high to low 3.9 4.1 4.3 V 
Supply under voltage 
Vuvhys hysteresis 200 mV 
Vtrickle Trickle threshold voltage 1.95 | 2.05 2.15 V 
VBAT<1.1V 3 4 5 
trickle Trickle charge current ASN Pelee Sy 40 70 100 mA 
i 400 450 500 
4.158 | 4.2 4.242 
w Programmable regulated | when charging 4.257 | 4.3 4.73 y 
9 output voltage finished 4.356 | 4.4 4.444 
4.455 | 4.5 4.545 
4.25 
VBAT_OVP_V<3 :0 ~ 
l Battery over voltage ER Typ ee iip 
VERO protection value > *0.99 *1.01 y 
25mV/step i 25mV/ l 
step 
ica Charging current in CC | 300mA to 2200mA | Typ. | 300 Typ. mA 
mode to be selected by -20% | ~2300 | +20% 
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CHGR_CC_|<4 :0> 
Charging termination CC* 
Istop current threshold when Sea aa i mA 
VBAT is in CV mode y 0. 
Idd Current consumption 2 3 mA 
Standby current from When charging 
isteby VCHG finished 2 3 mA 
Current from VCHG to 
BB chip when over 9.2V<VCHG<28V 35 
voltage protection 
lov mA 
Current from VCHG to 
battery when over 9.2V<VCHG<28V 0 0 0.01 
voltage protection 
ae is MH 
fosc switching frequency switching mode 1 1.5 2 z 
Ipd Power down leakage Without VCHG 1 uA 
Irev Reverse leakage current oe 1 pA 


5.4.1 Charging Process 


A charge cycle begins when the voltage at VCHG pin rises above 4.5v.. If the VBAT is 
less than 1.1v, the charger enters active charge mode. In this mode, charger supplies 
approximately 10mA charge current to active the battery. If the VBAT is more than 1.1v and 
less than 2.05v, the charger enters small current charge mode. In this mode, charger supplies 
approximately 70mA charge current to bring the battery voltage up to a safe level for full 
current charging. When VBAT voltage rises above 2.05V, the chargers enters full current 
450mA charge mode, and after software up when VBAT>3.05V, charger uses a 
constant-current algorithm mode. When VBAT approaches the final regulated voltage, which 
could be set by CHGR_END. V<1:0>, charger enters constant-voltage mode and the charge 
current begins to decrease. When the charge current drops to 50mA~200mA or the timer is out 
of the time, the charge cycle ends. 


5.4.2 Programming Charge Current 


The charge current is programmed using an internal resistor from the PROG pin to 
ground. If Rint=38kQ, Ichg=1.2*1000/3k=400mA. 


5.4.3 Charge standby 


When the charger is in CV mode and the current falls to 40% of the full current, charger 
produces a signal 

“CHGR_CV_STATUS*” to digital part, and the software knows the charger has been into 
CV mode and starts.a timer to count charge time for an hour or other. The charger will be 
power down by the software in the time set by the software. Or the charger will be power down 
by the software if the charging current bellows the termination current which could be set by 
the software. 


In the above two circumstances, charger goes into standby mode. In standby mode, 
charger ceases to provide charge current to the battery. 
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5.4.4 Recharge Control 


If charger power supply is connected, software can control for recharge after the initial 
charge is finished. The software will let “CHGR_PD” be “0” when the following conditions are 
met: 


CHGON2= 1, indicating the charger power supply is connected and its voltage is > 4.5 V, 


the initial charge is done(hardware power down), or counting timer is out of the time 
(software power down), VBAT is less than some predetermined value, ex. 4.15V. 


If the above conditions are met, the charger will recharge the battery until the battery is full 
charged. 


5.4.5 Over current protection 


In charge cycle, if the charge current is above 2*programmed current, the charger ceases to 
provide charge current to battery and enters. to power down mode(hardware). 


5.4.6 Over voltage protection (hardware) 


In the charging process, if VBAT is charged over a value, which could be set by 
VBAT_OVP_V<3:0>, the charger goes into VBAT over voltage protection mode and will be 
power down by the hardware and produce the signal “VBAT_OVI” to be high. As long as VBAT 
is below the maxim value set by VBAT_OVP_V<3:0>, “VBAT_OVI” keeps low. 


If VCHG is detected by the hardware over a value, which could be set by 
VCHG_OVP_V<5:0>, the charger goes into VCHG over voltage protection mode and will also 
be power down by the software and produce the signal “CHGR_OVI” to be high. And in any 
time, when VCHG is above 9.2V, the charger will be power down directly by the hardware. 
When VCHG falls into the normal range of value, the charger will go on working. There is a 
hysteresis value about 600mV between VCHG over voltage protection value and recovery 
value. 


5.4.7 Auto input control loop (AICL) 


If the cellphone is plugged into a third party normal adapter, the current ability of which is 
too small, e.g. <500mA, but our chip has set the CC current tobe a big current, e.g. 1200mA, 
VCHG voltage could be dropped lower than 4.5V, and the adapter would crash and charging 
process would be off without AICL. So AICL help automaticly track adapter’s Max current to 
prevent the adapter from being crash, and the charger’s current would change to be the 
adapter’s Max current, instead of 1200mA. 
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Full current 
A 450~2300mA 


Charging 
current 


CHRG_CV_STATUS=1 
@0.4*Full current 
3.05V~4.18V 


2.05V~3.05V 
| Termination current 


set by software 
A 


1.1V~2.05V 


4.18V~4.2V ‘a 
aaa The end voltage VBAL 
could be setto 
4.35V 
Full current 
A 450~2300mA 

r 
Charging ‘ 
current Current slope: ' 
ty 


100mA/16mS 300mA 


The end voltage 
could be set to 


CV mode when 435V 


: 4.18<VBAT<4.2 > 


La 

256mS Time 
VCHG insert 
CHG_ON=1 


Figure 5-4 Charging current vs time vbat and time 


5.4.8 Calibration table 


Charging end voltage mainly depends on charger’s ref. voltage, which is about +/-5 % 
accurate. So if +/- 1% accurate charge end voltage is required, charger must be calibrated by 
software setting CHGR_CV_V<5:0>. Software can calibrates charger depends on the 
charger’s ref. voltage, which could be read through an 10bit AUXADC. 
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Table 5-5 Calibration table of charger 


reef ooit ooer i ratet mmol fonioo 


V.0.98 Spreadtrum Communications, Inc., Confidential and Proprietary 71 of 513 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GP SPREADTRUM SC2723G Device Specification 


5.5 Charge Detector 


SC2723G provides an integrated charger detector which is comprised of detecting and 
logic control as illustrated below. It supports the BC1.2 specification. 
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Figure 5-5 Battery Charger Detection Architecture 
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5.5.1 Detecting circuit 


5.5.1.1 Block Diagram 


[O1}U0) 91807 


CHRG_INT 


VoTG SESS VLD 


VDP_SRC_EN 
VpP_SRC 
Vicc_HI —< > oo 
IDP_SRC_EN 
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IDP_SRC DCP_[DET_EN 


DCP_DET 


CHG_DET 


[DM_SINK 


VDM_SRC_EN 
VpmM_src ————————-o o 


© 
RDM DWN_EN 


RDM DWN 


Figure 5-6 Battery Charger Detecting Circuit 


Table 5-6 Electrical specifications 


Symbol Parameter Description Test Condition Min. |Typ. Max. |Unit 
VDP-SRC [|Voltage source 0.5 | 0.6 | 0.7 V 
VDM_SRC |Voltage source 0.5 | 0.6 | 0.7 V 
VDAT_REF/\Voltage reference 0.25 | 0.3 | 0.4 W 
IDP_SRC. |Current source 7 10 13 uA 
IDP_SINK |Current sink 25 | 100 | 175 UA 
IDM_SINK |Current sink 25 | 100 | 175 UA 
RDM_DWNI/Pull down resistor on DM 14.25} 19 | 24.8 |Kohm 
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5.5.2 Logic Control 


A state machine is designed to co-work with the detecting circuit to generate the charger type 


indication below: 


(1) Charging Downstream Port(CDP) is a downstream port on a device that complies with the 
USB 2.0 definition of a host or a hub, except that it shall support the Charging Downstream 
Port features specified herein. A CDP shall output a voltage of V_DM_SRC on its D- line 
when it senses a voltage greater than V_DAT_REF but less than V_LGC on its D+ line 
when not connected to peripheral. A CDP shall not output a voltage of V_.DM_SRC on its 
D- line from the time that the peripheral is connected, to the time that the peripheral is 


disconnected. 


S 


Dedicated Charging Port(DCP) is a downstream port on a device that outputs power 


through a USB connector, but is not capable of enumerating a downstream device. ADCP 


shall source |_DCP at an average voltage of V_CHG and it shorts the D+ line to D- line. 
Standard Downstream Port(SDP) refers to a downstream port on a device that complies 


g 


with the USB 2.0 definition of a host or hub. An SDP expects a downstream device with a 
good battery to draw less than 2.5 mA average when unconnected or suspended, up to 
100mA maximum when connected and not suspended, and up to 500 mA maximum if so 
configured and not suspended. A downstream device can be enumerated when it is 
connected to an SDP. An SDP pulls the D+ and D- to ground through two 15k(typical) 


resistors. 


5.5.2.1 Algorithm 


Following figure shows an example charger detection algorithm for a PD with a 
Weak Battery. Only the recommended part is implemented in current circuit. 


Weak Battery 
Algorithm is 


— 3 Optional 


VBUS > Voro_sess_vLp Recommended 


se Optional 
\_ lune a 
~ Optional for ACA 
x Detection 
D+ = Voe_sac 
Start Timer 


Not ready to Ready to Timer >= 
connect connect TVLD_CON_WKE 


Figure 5-7 Weak Battery Algorithm 
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For Good Battery Algorithm, it is shown as following figure. 


<—VBUS=VOTG_SESS_VLD->—N, 


ae citi 


y 
Y 


Enable DCD 
D+ < Vite 


+ N 
T >>Toco TmeouT 


ao 


y 


Enable Vop_src & Inw SINK 


Y——<——D- > Vor rer > 
~ _ 


Enable VDM_SRC&IDP_SINK 


Enable InP src 
D+ > 


¥—<ypar_ REFA T 
DCP/Apple-DCP/ Old-DCP 
Sony-DCP 


Figure 5-8 Good Battery Algorithm 


5.5.3 Timing 


5.5.3.1 DCP/CDP Detect 
For the charger of DCP or CDP, the state machine will have one more WK_INIT 
state in dead battery provision. The detect circuit will go directly to DCD from 
WK _IDLE in good battery. 
The timing diagram of DCP or CDP detect in dead battery provision is shown as 


follows. 
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1. 3 244~488us E / | j 
i | i / | 
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CHG_DET_EN 


NON_SDP_CUR_EN : 


RDM_DWN_EN 
IDP_SRC_EN 


DCP_DET_EN 


VDM_SRC_EN 


DCP_INT/ 
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CHG_DET_DON 
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Figure 5-9 DCP/CDP detect with dead battery 


The timing diagram of DCP or CDP detect in good battery provision is shown as 
follows. 
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STATE WK_IDLE Pad DCD A PRI A SEC 
VBAT_DEAD | ia | 
VBAT_WEAK l l 

mE 
VCHG _ V i s 
/ 
CHGR_INT Coe O 


VDP_SRC_EN 


CHG_DET_EN 


NON_SDP_CUR_EN 


RDM_DWN_EN 


IDP_SRC_EN 


DCP_DET_EN 
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Figure 5-10 DCP/CDP detect with good battery 


5.5.3.2 SDP Detect 


For the charger of SDP, the state machine will have one more WK_INIT state in 
dead battery provision. The detect circuit will go directly to DCD from WK_IDLE in 
good battery. 


The timing diagram of SDP detect in dead battery provision is shown as follows 
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STATE  WK_IDLE WK_INIT DCD A PRI y WK_IDLE : 
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Figure 5-11 SDP detect with dead battery 


The timing diagram of DCP or CDP detect in good battery provision is shown as 
follows 
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STATE WK IDLE WK IDLE 
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Figure 5-12 SDP detect with good battery 


5.5.3.3 Time out Detect 


When VBUS is greater than certain threshold, A voltage of Vdp_src will be applied 
on th D+ pin after battery voltage exceed the dead voltage threshold and a timer is 
started at the same time. If battery voltage doesn’t exceed weak voltage threshold 
before it times out, charger will be powered down and FSM go back idle. 
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STATE WK IDLE ~” WK_INIT WK_IDLE 
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Figure 5-13 Charger detect time out in dead battery 


5.6 Coulomb 


SC2723G provides an integrated current sensing and battery voltage measuring module. 


SENSE_N 


20m ohn 
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Figure 5-14 Coulomb counter application diagram 


Table 5-7 Performance of the Coulomb 
Symbol Parameter Conditions Min Typ Ma | Units 
xX 
Supply 
lcc Operation current consumption | Average value over 4s in: 
-power-saving mode 35 | uA 
-active mode 45 | uA 
-two ADC mode 70 | UA 
IppN Current consumption in | SD_PD=1 1 uA 
power-down 
Current sensing 
SENSE _P_ | Input voltage range -100 100 | mV 
lin Input current for SD_INP_I pin 10 nA 
ADC_res AD converter granularity 7.324 uV 
ADC_ offset | AD converter offset SD_INP_| =0 V -3 3 LSB 
ADC_time — -AD conversion time 500 ms 
ADC_acc AD converter gain accuracy at | Over temperature range 0.5 0.5 | % 
full scale 
Fosc Internal time base frequency 32768 Hz 
Cur_res Current register LSB value 7.324 uV 
Battery voltage measurement 
Vin_adc Input voltage range 0 6 V 
LSB LSB value 1.464 mV 
ADC_time | AD conversion time 250 ms 
Volt_acc Battery voltage measurement | Over temperature range -0.5 0.5 1% 
accurency 
Note: Fuel Gauge support OCV measurement when system is in indeep sleep mode. 
5.7 LCD Backlight LED Driver 
The LCD Backlight module provides four matched current sources, sinks up to 45 mA of 
load current to accommodate each of the White LEDs. The module uses current mirror to 
construct LCD backlight driver. The reference current source ISET internally. It requires no 
charge pump. Brightness can be controlled by software. The module is in shut down mode 
when the whtled_pd is active. 
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VBAT 
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WHTLED_IBO 
WHTLED_IB1 


WHTLED_IB2 
WHTLED_IB3 


Figure 5-15 LCD. backlight LED driver application 


Note1: D1 in the diagram must be connected to a LED when in use, otherwise the LED 
driver current control bits will not be effective. 


Table 5-8 Performance of LCD backlight LED driver 
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5.8 Keypad Backlight LED Driver 


The keypad backlight driver is constructed with current mirror. 


VBAT 


AVDD D4 
AN 
KPLED_OUT 


Figure 5-16 Keypad backlight LED driver application 


Table 5-9 Performance of Keypad backlight LED driver 


Paramor | [GonaiionsiGonments [min [Typical |max [Uni 


Status after reset of 


C [fos 


Output current 
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5.9 RGB Driver 


The RGB driver is constructed with current mirror. 
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Figure 5-17 RGB driver applications 


Table 5-10 Performance of RGB driver 
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5.10 Auxiliary Analog-to-Digital Converter (ADC) 


The auxiliary ADC is a 12-bit successive approximation A/D converter. The ADC has 22 
input channels, which include internal analog circuit used to monitor battery voltage, charging 
current and voltage, and the four channels are for external usage. Four channels are specially 
used for touch panel. Special offset cancellation is applied in the ADC. 


CHO0~3 General input 


CH4~8 Internal charger 
CH13~18 Internal DCDC 
CH20 Headmic input 
ee CH21~23, 26~29 LDO input 

CH24 WHTLED 


CH25 Temp sensor 


CH30,31 DP/DM 
——— 
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Figure 5-18  AUXADC circuit 


To ADC 


l 


Figure 5-19 AUXADC channel 0~3 circuit 


NOTE: User channel supports the current source detection or resistor divide detection modes. 


Table 5-11 Performance of the Auxiliary ADC 


Paramor [ conanons Commens | win [Typical | wax [Uni | 
oarso O Cid ae | e e 
Presauon | SCC 
mewaro O O a a 


Diientainanineey | | o 
enee Ene ff 
[consinine | SCT ST Sd 


5.11 UVLO 


The UVLO (Under Voltage Lockout) function prevents startup when initial voltage of 
the main battery is below the 3.1 V thresholds. The UVLO circuit is used to provide more 
stable operation. After turning on power, the UVLO function keeps the internal circuit in the 
standby state until 128ms after the main battery’s voltage reaches the UVLO voltage, 
there is 3.1V, so as to reduce supply current, avoid mis-operation and prohibit PMU to 
work when supply is surging. If the main battery’s voltage is below 2.7V or above 5.2V for 
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longer than 2ms, the UVLO circuit will give a signal to the internal circuit that the main 
battery is low/high power, which need to be powered down. 


A UVLO filter is designed to remove the glitch under 2ms, and 128ms recovery time 
is added. Once chip enters UVLO state, it draws very low quiescent current, typically < 50 
UA. 
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Figure 5-20 UVLO function 
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5.12 Temperature Sensor 


The temperature Sensor in SC2723G will sense chip temperature and. send the value to 
processor, which will decide whether to power down chip or not. 


Very hot 
When hot 
detect mode 
A 
- Int even 
Very Hot 


alarm even 
A A A 
Hot f 


/ | 
o] | 
Hot to normal p | \ 
\ | \ 
High offset \ | | 
t ] | 
pee ( 
| \ 
_ | 
Low offset 
| 
cold ct 
Figure 5-21 Temperature sensor control flow 
Table 5-12 Temperature Sensor spec 
Temperature 
measurement -40 150 
range 
Resolution 7 
Accuracy —40°C to +150°C +/—6 
5.13Band-Gap 


The band gap- block provides the first level reference for all LDO’s except LDO RTC. 
When system is reset, it will be on. 
Note: 


1) When Band-gap is powered off, all LDOs except LDO_RTC will be 
disabled. 


2) When BG is power off, OTP should Power off too. However, when 
BG is power on, OTP can be either power on or power off. 
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5.14 RTC Reset 


In this PMIC RTC reset circuits is added to reset real time counter when VDDRTC is too 
low to keep the RTC domain running. The circuits is supplied by VDDRTC. 


Table 5-13 Electrical Characteristics — RTC Reset Part 


PARAMETER CONDITIONS 


When VDDRTC 
drops from a 
normal level 
Reset voltage of VDDRTC voltage, e.x 2.8V 


Average current 
consumption 
from 
VDDRTC=2.8V 
to 

Current consumption VDDRTC=1.1V 


Battery 
removed off 
VDDRTCA 


2.8V 


POR_RTC_N 


Time 


Figure 5-22 RTC reset function 


5.15 Battery Presence Detection 


BPD works in either voltage mode or current mode. For voltage mode, internal chip 
provides a 1.8V reference voltage to external NTC resistor, and for current mode, internal chip 
provides a accuracy current source, which’s range is from 5uA to 80uA, to external NTC 
resistor. 


Table 5-14 Electrical Characteristics - BPD 


PARAMETER CONDITIONS 


When VBAT>3.05V, 
Output reference voltage | system on, or 


at BATDET_VREF VCHG>4.3V 


When 
Output current source to | VBAT>3.05V,system 
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NTC resistor on and current mode 5~80uA, 
is selected 5uA/step 


When NTC resistor 
is added and the 
BPD comparator can 


the voltage range of detect the presence 
of a battery 
VBAT 
viceff™ 
— — 
MP> LDO 1. 8V [A 
LDO_PD 
. OUT_REF 
| 
f 1% 
BAT DET nis 
VCHG ADC 
< 1% 
Vre UGB 1. 8V [J VBAT 
1. 8V a o] Laf 
seri ae Ae ja COMP BAT DET 0K 
G | (|, UM _DET_ 
Figure 5-23 1.8V reference voltage mode 
_VBAT 
an 
Yes 
AUX_Current_EN QY- 
BAT_DET 
VBAT 
ii Vre 
ae + 
PaA) COMP > BAT_DET_OK 
ka T7 
Figure 5-24Current source mode 
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5.16 Power on Control 


5.16.1 Power on Procedure 


5.16.1.1 Introduction 


Baseband chip will be powered on by following three ways when the battery 
voltage is in normal state(3.05V<VBAT<5.2V). 

E Pulling power key low(user push power key) 

@ Valid charger plug-in 

m@ RTC alarm expires 

Whenever either one of power key, charger plug-in and RTC alarm actives in 
power-off state, Baseband chip will start the power on sequence as follows. That 


will turn on BANDGAP, DCDC.CORE, DCDC GEN, VDD18, VDD28, VDD_DCXO, 
DCDC MEM, 


DCDC RF, AVDD28, VDDRF, VDDEMMCCORE, VDDGENO, VDDGEN1 during 
power on reset active stage. And the microprocessor will start in nearly 13ms after 
PWR_RESET_N goes high. 
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C 


Power-off Ja 


PBINT>47 ms ? 
Y 
LDO Sequence ON 


ARM BOOT After 
141ms 


PBINT> 


7S_THRESHOLD 


(default7s)? 


LDO ON After 
149ms 


y 
ARM BOOT After 
46ms 


Figure 5-25 Power Button Power-on Progress 
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5.16.1.2 Timing 


PWR_KEY h Must stay low at least until PWR_ON_RDY ] S i i a 
j is driven high i 
(PBINT) | ig | K | Tpwr5 . 
| i \ Tpwr5 


f i LDO reset(optional) | 
temo cc H A EERTE 


B HH- H oe e Benene — | | [: HAW hh 
Power 2 DCDCCORE $ etait Dexo 10=1 EMMCCORE, i ida 


PBINT_N 


bi ne 
| Tspoft 


Í 3=DCDCGEN 7= VDDGENO TiaVDDRFO | 


Tew m PR Treset, 4=VDD18 B= AVDD28 goo i 
| Tpwra l 
PWR_RESET_N H j | i 
(EXT_RST_B) f 1 | Tponrdy i i 
PMU_CTL3 i = ya 


(CHIP_SLEEP) | — 


DCDCARM 


PWR_ON_RDY | aa 
: Tpoffrdy(default 7$) 
G H S 
PWR_OFF_RDY « 
SY 
i ida q 
SY F 
PWR_STATE off Power-on Sequence P ON | OFF | Power-on Sequence [on | OFF 
$ f y ji j j 


N 


Integrated 7s reset circuit supports below two mode by SW select: 
—Reset PMU together 
—Reset ARM core only 


Figure 5-26 Power-on/off Sequence by Pressing Power Button 


Table 5-15 Power-on timing parameter 


[Parameter [Comments [win [Typ [me [Uni 


Sequence time intervals 

Tpwr0 Power-on event to BG on 

Tpwr1 BG on to first Power DCDCCORE on 
Tpwr2 Delay between LDO turn-on 

Tpwr3 PWR_ON_RESET =H to PMU_CTL3 = L 
Tpwr4 PMU_CTL3 = L to DCDCARM on 


Tpwr5 PWR_KEY = H to PWR_ON_RESET =H 
Treset0 Last LDO on to PWR_ON_RESET =H 
Tponrdy Power-on ready waiting time 

Tpoffrdy Power-off ready waiting time(configurable) 
Tspoff Software power-off delay time 


Note: 1), Typical timing parameter is calculated based on accurate 32.768K clock. 
2), Tpwr0/1/3, Tponrdy, Tpoffrdy and Tspoff could not be measured outside since 


they are related to internal signals. 
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3), Tpwr5 can be only measured in the SW long reset mode. 
5.16.2 Power on Sequence 


5.16.2.1 Power on with Initial VBAT 


PBINT/CHINT/ CHIP ARM 
ALMINT START START 
VBAT 
RTCVDD | 16+78 ms | | 
ea, l  13C(102ms)/ | 
por_vbat_rst_n l | <-6C(47ms).> ng 
Ido_seq_rst_n 
por_rst_n | 
ext_rst_b | | | | | 
Band E E UA 
Gap 
LDO/BUCKS p ii i 
Stage 1 Stage 2 Stage 3 Stage 4 Stage 5 Stage 6 


Figure 5-27 Power on with initial VBAT 
5.16.2.2 Power on with Stable VBAT 


CHIP ARM 
PBINT/CHINT/ALMIN l START START 
VBAT 


RTCVDD 


por_vbat_rst_n 


13C(102ms)/ 
6C(47ms) 


Ido_seq_rst_n 


por_rst_n 


ext_rst_b 


Band 
Gap 


LDO/BUCKs 


297ms < T. 


Stage 4 Stage 5 Stage 6 


Figure 5-28 Power on with Stable VBAT 
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5.16.2.3 Power on detail sequence between bandgap and LDO/BUCKS 


BOOT 
Start Power on Sequence ARM a 
| I 
r i 
PBINT_N ! 
400 4 a i 
ms | 
Band Gap | 
| >| ea 
l 1 |488uS i 
| 
| | 
LDO_FGU_PD (i 
i 
! 
CHGR_PD | | N 
i >| je 24dus 
| 
| kPlaszus i 
FGU_SD_RST ! yi i 
| i 1 | 
l ] A A 
I 13ms ; fl | 
I £ > 282ms(POCV calculating)! | 
POR_POCV_RST_N E ng, 
I l | 
l l i 
| I | 
LDO_EMM_PD ! dii B i 
I Tay | 
| | | | 
| l 
DCDC_CORE | DU T 
Loh 
i i i 
| | 
DCDC_GEN | I 2j |< ! 
| | | | 
GODIS I I 2*244us > k— 
l |] l | 
VDD28 ! ! seas iw ! 
h h j | X 
| l 1=DCDCMEM&VDD| DCXO ! 
i i 2=-VDDGENO |! 1/23) 45167 i 
POWER T ! 3=AVDD28 1 k- i 13ms ! 
l i 4244au?! i goms p 
l l ! | b, 
EXT_RST_B pi n 4=VDDGEN1 | fi | i 
i l 5-VDDEMMCCORE l i A i 
I | 6=VDDRFO | : me 
DCDC_ARM l I 7=DCDCRF i | ! 
T 
| | 
pi le 4daue 
Rst_efs_n A 
pt 
a. a 
Efs_read_start ae hanes 


--> 
-=E 


Figure 5-29 _ Power on detail sequence 


5.16.3. Global Reset 


There are several ways to generate a global reset to reboot except power-on reset. 
All the power rails will be reset to default status at the same time. 


5.16.3.1 External Pin Reset 


A dedicated external pin is implemented to reset global chip. This reset could only 
work in power-on mode. 
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ARM BOOT 


<31.25ms 


EXTRSTN 


ideal ae Z T31 23m5 


EXT_RST_B 


Figure 5-30 External Pin Reset 


5.16.3.2 VBAT Monitor Reset 


The VBAT monitoring circuit of UVLO and UVHO is-designed to do the 
supervision-of system supply. Global reset will be triggered once VBAT voltage is 


abnormal 
EA ae PBINT/ 
4.8V -4 }- CHGR_INT/ 


ALM_INT 


VBAT 


POR_VBAT_N 


POWER : 102ms 


Figure 5-31 - VBAT Monitor Reset 


5.16.3.3 Watchdog Reset 


A watchdog is designed to trigger global reset once software falls into unknown 
state. 
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ARM BOOT 


WDG_RST 


EXT_RST_B 


Figure 5-32 Watchdog Reset 


5.16.3.4 Power Key 7s Reset 


There is a power key 7 seconds reset function can generate global reset, it 
includes one-key mode and two-key mode. One-key mode only need to press 
PBINT longer than 7s(default) will generate reset, two-key mode must press 
PBINT and EXT_RSTN longer than 7s at the same time will generate reset. 


Both one-key mode and two-key mode include: 
1. hardware long reset; 

2. hardware short reset; 

3. software long reset; 

4. software short reset; 


Relative Register: 


SWRST_CTRL 


Field Name Type | Reset Description 
Value 


KEY2_7S_RST | [7] RW 0x0 1: One-key Reset Mode; 
_EN 0: Two-key Reset Mode; 
POR_7S_CTRL 


Field Name Type | Reset Description 
Value 


[eseved [iva [RO foo [Reeves 


PBINT_7S_FLA | [15] Write 1’b1 to this bit will clear pbint_7s_flag. 
G_CLR 


EXT_RSTN_FL | [14] RW 0x0 Write 1’b1 to this bit will clear ext_rstn_flag. 
AG_CLR 
CHGR_INT_FL | [13] RW 0x0 Write 1’b1 to this bit will clear chgr_int_flag. 
AG_CLR 


PBINT2 FLAG_ | [12] Write 1’b1 to this bit will clear pbint2_flag. 
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CLR 
PBINT_FLAG_C | [11] Write 1’b1 to this bit will clear pbint_flag. 
LR 


feseved [nos [FO foo [reva SSS 


PBINT_7S_RST RW 0x1 0: long reset; 
_SWMODE 1: short reset; 


PBINT_7S_RST | [ 7: 5] RW 0x3 The power key long pressing time threshold: 
_THRESHOLD 0:2S 
1:38 
2:58 
3:78 
4:95 
5:11S 
6: 13S 
7: 15S 


EXT_RSTN_MO | [4] RW 0x0 EXT_RSTN PIN function mode 
DE 0: NOT logic to EIC[10] 
1: RESET(must in one-key mode) 


Teena fa ro [oo [aeea ooo 


PBINT_7S_AUT 4 [2] RW 0x1 RTC register PBINT_7S_AUTO_ON_EN 
O ON_EN 

PBINT_7S_RST | [1] RW 0x0 0: enable 7s reset function; 

_DISABLE 1: disable 7s reset function; 
PBINT.7S_RST RW 0x1 0: software reset; 

_MODE 1: hardware reset; 


POR_SRC_FLAG 


Field Name Type | Reset Description 
Value 


POR_SRC_FLA | [14: 0] 0x0 Power on source flag: 

G [7]: Long pressing power key reboot hardware 
flag, set when 
PBINT=0>PBINT_7S_THRESHOLD, clear 
after power down. 
[12]: Long pressing e key reboot 
software flag, set w 
PBINT=0>PBINT_ ne "THRESHOLD, clear by 
pbint_7s_flag. 


More details as below: 


5.16.3.4.1 One-key mode 


Set KEY2_7S_RST_EN=1 to enter One-key mode, In One-key mode, only need 
press power key longer than 7s will cause reset.There are three kinds of reset. 


5.16.3.4.1.1 Hareware 7s Reset 
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One kind of this action which is named hardware reset will shut down all power 
rails. 


Set register POR_7S_CTRL bit0 PBINT_7S_RST_MODE=1 to use hareware 7s 
reset. 


5.16.3.4.1.1.1 Long Reset 
Set POR_7S_CTRL bit8 PBINT_7S_RST_SWMODE:=0 to choose long reset, 


If the power key is pressed longer than certain time (7s by default). Reboot will be 
performed as long as the power key is released. It’s shown in following figures. 


<7S l >7S 
K 3 -n 
| ARM 
START 
PBINT | 
P Nn b ş | 437ms | 
EXT_RST_B | POAN | 
13ms 
POWER 
Figure 5-33 Power Key 7s Hardware long Reset 
5.16.3.4.1.1.2 Short Reset 
Set PBINT_7S_RST_SWMODE=1 to choose short reset. 
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. <7S 
po 
| ARM 
| START 
PBINT 
EXT_RST_B 
POWER 


Figure 5-20 Power Key 7s Hardware short Reset 


5.16.3.4.1.2 Software 7s Reset 
Software reset will not shut down power rails, it will just cause a logic reset. 


Set register PBINT_ZS_RST_MODE=0 to use software 7s reset. 


Software reset also contains long reset and short reset. 


5.16.3.4.1.2.1 Long Reset 
Set PBINT_7S_RST_SWMODE=0 to choose long reset, 


If the power key is pressed longer than certain time (7s by default). Reboot will be 
performed as long as the power key is released. It’s shown in following figures. 


<46ms | <7S 

A 1 ‘ ainn Ge y 
i i | i i ARM 
o | | START 

PBINT | | , 
Pip | | | 7.07s | 

EXT RST.B | | | | Val 

| | | | | 13ms 
POWER high 
Figure 5-21 Power Key 7s Software Long Reset 
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5.16.3.4.1.2.2 Short Reset 
Set PBINT_7S_RST_SWMODE=1 to choose short reset. 


<46ms <7S 
= > ae > 
| | i i i ' ARM 
o] | | START 
PBINT | | | | 
~ | | zos | 
EXT_RST B | 39ms | 
| | | 13ms 
FE Sees > 


POWER high 


Figure 5-22 Power Key 7s Software Short Reset 


5.16.3.4.2 Two-key mode 
Set KEY2_7S_RST_EN=0 to enter Two-key mode. 


In Two-key mode, It must press both power key and external reset key longer than 
7s will cause reset. 


5.16.3.4.2.1 Hareware 7s Reset 


One kind of this action which is named hardware reset will shut down all power 
rails. 


Set register POR_7S_ CTRL bit0 PBINT_7S_RST_MODE=1 to use hareware 7s 
reset. 


5.16.3.4.2.1.1 Long Reset 
Set POR_7S_CTRL bit8 PBINT_7S_RST_SWMODE:=0 to choose long reset, 


If the power key is pressed longer than certain time (7s by default). Reboot will be 
performed as long as the power key is released. It’s shown in following figures. 
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>7s | 
e > 
| ARM 
START 
PBINT | 
>7S | 
Å > 
EXT_RSTN | 
| 7.07s | | | 
‘aaa | 437ms 
EXT_RST_B Lee | 
13ms 
POWER 
Figure 5-23 Power Key 7s Hardware long Reset 
5.16.3.4.2.1.2 Short Reset 
Set PBINT_7S_RST_SWMODE=1 to choose short reset. 
>7s 
ee > 
| ARM 
| START 
PBINT 
EXT_RSTN 
EXT RST B im 7 
POWER 


Figure 5-24 Power Key 7s Hardware short Reset 


5.16.3.4.2.2 Software 7s Reset 
Software reset will not shut down power rails, it will just cause a logic reset. 


Set register PBINT_7S_RST_MODE=0 to use software 7s reset. 
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Software reset also contains long reset and short reset. 


5.16.3.4.2.2.1 Long Reset 
Set PBINT_7S_RST_SWMODE=0 to choose long reset, 


If the power key is pressed longer than certain time (7s by default). Reboot will be 


performed as long as the power key is released. It’s shown in following figures. 


>7S 
Gon > 
ARM 
START 
PBINT 
>7S 
fone > 
EXT_RSTN 
EXT_RST_B 
high 

POWER 


Figure 5-25 Power Key 7s Software Long Reset 


5.16.3.4.2.2.2 Short Reset 
Set PBINT_7S_RST SWMODE=1 to choose short reset. 


Power key 7s short reset is shown in following figure. 


>7s 
ee > 
ARM 
START 

PBINT 
, >7S 
o > 

EXT_RSTN 
EXT_RST_B 
POWER high 
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Figure 5-26 Power Key 7s Software Short Reset 


5.17 Power Sleep Control 


5.17.1 Sleep Control Interface 


Sleep control scheme inside PMIC includes 21 LDOs and 7 BUCkKs. All the 
LDO/BUCKs are divided into two kinds of control: power-off and keeping on in chip 
sleep mode. The sleep control interface with prosessor is shown as below. 


DCDCCORE x 
0 
$C2723 CESR XTL_BUF_ENO 
Òq Dx] WG/TG/BT/WIFI 
DAC/AFCDAC 


XTL_BUF_EN1 


VDDGENO/ 
DCDCCON 


DCDCARM/ 
VDDUSB/ 
VDDSD/ 
VDDCAMA/ 
VDDCAMIO/ 


DCDCARM 
A7 
Baseband 


AVDD28/ 
VDDCAMM 
ST DCDC_CORE 
VDDSIM/ CHIP_SLEER 
VDDEMMC/ 5 Bq 
VDDAUD XTL_EN 


For 3rd party PMIC to 
control DCDCARM on/off 


Figure 5-34 Sleep Control Interface 


5.17.2 Sleep Control of LDO and BUCK 


PMU_CTL [2:0] are used to indicate sleep control pins of {CHIP_SLEEP, XTL_BUF_EN1, 
XTL_BUF_ENO}. There could be 8 combinations to indicate different state of baseband. 


In advance, we could cut chip state into working mode for "3'hOXX" and sleep mode for " 
3'H1 XX". 


For working mode, all the LDO and BUCK on/off are controlled by software, including chip 
power-off progress demanding that DCDCCORE, DCDCARM, DCDCMEM, DCDCGEN, 
DCDCRF, VDD18, VDD28, VDDRFO, VDDGENO, VDDGEN1, AVDD28, VDD_DCXO, 
VDDEMMCCORE in the last step. 


For sleep mode, DCDCCORE, DCDCMEM, DCDCGEN, VDD18, VDD28 are always 
requested to keep on(but DCDCCORE could be configured to drop voltage to 0.9v(40nm) or 
0.81v(28nm)). All the others could be configured whether or not power-off by software when 
CHIP_SLEEP goes high(except that AVDD28, VDDRFO, VDDWIFIPA, DCDCRF also 
depends on XTL_BUF_ENO/1) 
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Table 5-16 Power Sleep Control in Sleep Modes 
Power Rails | CHIP_SLE | XTL_BUF_ | XTL_BUF_ | Softwa 
EP EN1 ENO re 
DCDC Voltage Voltage Voltage Power 
CORE. drop to | back to | back to | ed on 
0.9V/0.81v | 1.1V/0.9v 1.1V/0.9v by 
or or or hardwa 
not(configu | not(configur.) not(configu | re 
red by | ed by | red by | sequen 
software) software) software) ce. 
h when when Poer 
EP high. EN2 high ENO high by 
softwar 
e. 
DCDCGEN | These 4 power rails keep on regardless | Power 
of CHIP_SLEEP, XTL_BUF_EN1, | ed on 
DCDCMEM. | XTL_BUF_ENO. by 
hardw 
VDD18 are 
VDD28 seque 
nce. 
AVDD28 On or off | On or off| On or off | Power 
(configure | (configured | (configured | eq off 
VDD_DCXO |g by | by by by 
VDDREO software) software) software) softwa 
when when when 
DCDCRF CHIP_SLE | XTL_BUF XTL_BUF 
EP high. EN1 high. ENO high. 
VDDGENO 
VDDEMMC_ | On or | These 15 power rails are 
CORE off(configu | regardless of 
red by | XTL_BUF_EN1, 
VDDGEN1 | software) | XTL_BUF_ENO. 
when 
CHIP_SLE 
EP high. 
VDDSIMO On or Power 
off(configu ed on 
ftw softwa 
vppsim2 | Soware) 3 
when 7 
VDDUSB CHIP_SLE Power 
EP high. ed off 
VDDCAMA by 
f 
VDDCAMM n 
OT ` 
VDDCAMD 
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VDDCAMIO 


VDDSDIO 


VDDSDCOR 
E 


VDDWIFIPA 


VDDVIBR 


VDDKPLED 


DCDCCON 


DCDCWPA 


AUDIO 
LDOs 


DCDCARM _ | On or off depending on base band XTL_EN ball 
during RSTN high status. 


All the LDOs and BUCKs will be powered off or kept on in chip deep sleep according to 
the above state mode: 
1). The following are always kept on, unless in power-off state. 
e DCDCCORE, DCDCMEM, DCDCGEN, VDD18, VDD28 
2) DCDCARM on/off control in sleep and wakeup should meet timing window. 


3) All the other LDOs or BUCKS in sleep mode are divided into different groups 
to generate sleep sequence and wakeup sequence for reducing current 
impacts. 


Table 5-17 LDO and BUCK grouping in sleep sequence 


Group | LDO and BUCK 

g0 VDDVIBR, VDDKPLED 

gi DCDCWPA, DCDCRF, DCDCCON, AUDIO LDOs of VDDPA, AVDDVB, 
VDDAO and VDDCLSG. 

g2 VDDEMMCCORE, VDDRFO, VDDCAMD, VDDCAMIO, VDDGEN1 

g3 AVDD28, VDDGENO, VDD_DCXO, VDDWIFIPA 

g4 VDDSIMO, VDDSIM1, VDDSIM2, VDDUSB, VDDCAMA, VDDCAMMOT, 
VDDSDIO, VDDSDCORE 


Table 5-18 LDO and BUCK grouping in light sleep modes. 


g4 DCDCCON, VDD_DCXO, VDD25(Also refering to table 2). 


Table 5-19 LDO and BUCK grouping in wakeup sequence 


Group | LDO and BUCK 
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g0 VDDVIBR, VDDKPLED 
g1 DCDCWPA, DCDCRF, DCDCCON, AUDIO LDOs of VDDPA, AVDDVB, 
VDDAO and VDDCLSG. 
g2 AVDD28, VDDGENO, VDD_DCXO, VDDWIFIPA 
g3 VDDEMMCCORE, VDDRFO, VDDCAMD, VDDCAMIO, VDDGEN1, VDDSIMO, 
VDDSIM1, VDDSIM2, VDDUSB, VDDCAMA, VDDCAMMOT, VDDSDIO, 
VDDSDCORE 
V.0.98 Spreadtrum Communications, Inc., Confidential and Proprietary 110 of 513 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GUSPREADTRUM SC2723G Device Specification 


6 Audio codec 


6.1 


INTRODUCTION 


6.1.1 Features 


(EEKE EE) 


Retargetable to TSMC 0.18um/0.152um, SMIC 0.18um/0.153um 1p6m mixed signal low 
power process with 6 or more metal mask layers plus 1 resistor and 1 capacitor mask 
layers 

+1.8V (from 1.6V to 2.0V) power supply for the digital part, +3.8V (from 3.6V to 4.2V) 
power supply for the analog part. 

Junction temperature range from -40°C to 100°C 

Separate power-down modes for ADC and DAC (shutdown mode, stand-by mode) 
Three differential microphone inputs with three micbias 

Four audio output drivers 

@ Class-AB, optional Class-G stereo 160/320 single-ended headphone drivers 

m 160/320 differential receiver drivers 

@ fully differential line outputs 

m Class-AB mode and Class-D mode optional Power Amplifier (PA) 

Reduction of audible glitches systems 

m Pop reduction system 

E Soft mute mode 

Output short circuit protection 

Battery over voltage protection circuit with auto recovery 

Over temperature detection circuit 

Supports 26MHz main clock frequency 

Supports programmable sampling frequency F for ADC: 
8/12/16/20/24/28/32/36/40/44/48/52 KHz 

Supports programmable sampling frequency F for DAC: 
8/9.6/11.025/12/16/22.05/24/32/44. 1/48/96 KHz 

Supports iis master interface for ADC decimation filter output and DAC interpolation filter 
input 

Supports both left and right channel for ADC and DAC path 

Supports mute control for DAC path during sampling frequency Fs mode switch 
Supports DAC to ADC loop path 

DSP functions including EQ, AGC, DRC, noise filter (no wind noise filter). 

There is no need big cap because of Class G. 

Support over current protection at headphone, receiver, speaker path. 


1.2 Applications 


Portable Navigation Devices (PND) 

Portable Media Players (PMP) (MP3) 

Communication (Mobile Handsets) 

Portable Computing 

Home theater systems (DVD player & recorders, Set-top boxes) 
Automotive audio systems 


6.1.3 Performances 


@ Stereo Audio ADC 
H = Signal-to-Noise Ratio (SNR): 85dB A-Weighted 
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m Total Harmonic Distortion (THD): -85dB 

m Dynamic Range (DR): 90dB 

m Power Supply Rejection Ratio (PSRR): 70dB@20Hz~2kHz 

Stereo Audio DAC 

m SNR: 100dB A-Weighted 

m THD: 80dB 

m DR: 100dB 

m PSRR: 70dB@20Hz~2kHz 

ADC digital gain range from -77.25~+18dB, 0.75dB step 

DAC digital gain range from -77.25~+18dB, 0.75dB step 

Two input Programmable Gain Amplifier (PGA) for three differential 

Microphone inputs independently, gain range from -6dB to +41.25dB with 0.75dB step 

Audio output drivers’ gain independently set 

E Headphone output gain range from -36~+9dB, 0.5dB step 

E Receiver output gain range from -36dB to +9dB with 0.5dB step 

E  Lineout output gain range from -27~+18dB, with 0.5dB step 

E PA output gain range from -24~+21dB, with 0.5dB step 

Audio output drivers’ typical output power 

m Headphone Class-AB or Class-G driver @3.3V: 25mW on 32Ohm load, 40mW on 16 
Ohm load 

m Receiver driver @3.3V: 100mW on 32Ohm load, 200mW on 16 Ohm load 

E PAdriver @4.2V: 800mW on 8Q load in Class-D mode, 500mW on 80 load in 
Class-AB mode 


6.1.4 Overview 


The device is a flexible, low-power, low-voltage, high quality stereo audio codec, which 


containing a mono Analog to Digital Converter (ADC), a stereo Digital to Analog Converter 
(DAC) and additional analog circuitry: 


An extensive power-management unit with an internal voltage reference, four 
programmable LDOs is available to generate all required internal reference voltages, 
analog supply voltages required by the device, and microphone biasing voltage from the 
analog positive 3.6V to 4.2V supply. 

The record path covers operations from 8 KHz to 48 KHz stereo recording, and contains 
programmable input channel configurations covering single-ended and differential setups, 
as well as floating or mixing input signals. It also includes a digitally controlled stereo 
microphone preamplifier 

The device can cover operations from 8 KHz mono voice playback to audio stereo 48 KHz 
DAC playback 

The playback path offers signal-processing blocks for filtering and effects, and supports 
flexible mixing of DAC and analog input signals as well as programmable volume 
controls. 

The playback path has four output drivers to support 160/320 stereo single-ended 
headphone, 160/320 differential receivers, 10kQ stereo lineout and 8Q differential 
speaker. These four output drivers can be programmable independently. 

The PA is Class-AB mode and Class-D mode optional. 

Extensive Register based control of power, input/output channel configuration, gains, 
effects, pin-multiplexing, and clocks is included, allowing the device to be precisely 
targeted to its application. 

Programmable sampling frequency F for ADC: 8/12/16/20/24/28/32/36/40/44/48/52 KHz 
Programmable sampling frequency F for DAC: 

8/9.6/11.025/12/16/22.05/24/32/44. 1/48/96 KHz 
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6.2 FUNCTION DESCRIPTION 


6.2.1 Block Diagram 


PMIC 


SC2723G Device Specification 


BB 


AVDDVB 
AGNDVB 
VCOM Reference & Others Control adi 
MICBIAS interface seiral bus ADI 
HEADMIC_IN 
MICN G+ 
MICN 
AIL o n 
M 3 ade_belk 
g ` ? ADC >> |AUD_ADDO a 
cimati adc_lro 
AIR AUD_ADSYNC Decimation ADC g 
Filter IS 
AUXMICP adc_sdata ARM 
AUXMICN —> 
VBATPA 
AVDDPA| 
VSSPA 
OUTPPACt—_ Lineout 
Driver & <4 Data 
ee ae interface VBC 
(serialize) 
PARP Receiver Data 
Driver interface AUD_DASYNC 
EARN DAC (deseriali 
ze) 
AUD_DAD0 
HEAD_P_L 
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m~ [1> DSP 
HEAD_P_R i DAC | dac_Iro 
| HP Driver [a AUD_DAD1 i -p 
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> > 
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— O Analog External Pins 
—— Others: Digital internal Pins 
Figure 6-1 Block Diagram 
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AVDD36 VBATPA 


AVDDVBO © RVDDEA, 


Bias circuitry 


VCMPA<> 


Audio DAC CTE) ome Class-D PA 


1 
2 
=e 


Class-AB PA 


Figure 6-2 Audio PA structure 


6.3 ELECTRICAL SPECIFICATIONS 


6.3.1 Absolute Maximum Ratings 
Over operating free-air temperature range unless otherwise noted (1). 


Table 6-1 Absolute Maximum Ratings 


[Parameter | onomon | vawe fonr 
wawo Cit 
woow vooo |__| oaws y 
kenove vss vss | | oseo y 
VeATPA peneme | osos N 

jnseepade | vows N| 


C EC 
C Cc 


VBATAUD — AGNDVB or VSS -0.3 to 5 
or VSSPA 

AAVDDVB - AGNDVB or VSS or -0.3to 5 
VSSPA 


VBATPA - AGNDVB or VSS or -0.3 to 5 
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VBATAUD or VBATPA - 
AVDDVB 


VSS to VDD 
0 to 80 
-40 to 125 


(1) Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to 
the device. These are just stress ratings, and functional operation of the device at these or any other 
conditions beyond those indicated under “recommended operating conditions” is not implied. 
Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 


6.3.2 Recommended Operating Conditions 
AGNDVB = OV, all voltages are measured with respect to ground AGNDVB. 


Table 6-2 Recommended Operating Conditions 


PARAMETER SYMBOL 


Operating free-air temperature TA 


Junction temperature TJ 


VBATAUD, 
VBAT power supply (1) VBATPA 


Analog power supply (2)(3)(4) AVDDVB 


Output amplifier power supply VDDAO 
(2)(3) 
Digital power supply VDD 


Sampling frequency Fs 


MCLK frequency CLK26M 


(1) Note that VBATAUD and VBATPA have to be externally connected at the same voltage level. 
(2) Note that AVDDVB and VDDAO have to be externally connected at the same voltage level. 
(3) Note that AGNDVB, VSSPA and VSS have to be connected to the PCB ground. 

(4) Assuming a 20 mVpp ripple on analog power supplies (200 KHz sine wave). 


6.3.3 Required External Components 


The following table summarizes the external components required for a proper working of 
the device, except those used for the analog input and output signals: 


Table 6-3 Required External Components 


DESCRIPTION VALUE UNIT 
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Cext, ceramic reference decoupling capacitor 


Cext, tantalum reference decoupling capacitor 


Tantalum analog power supply decoupling 
capacitor 


Ceramic VBATAUD decoupling capacitor 


Ceramic AVDDVB decoupling capacitor 


Ceramic VDDAO decoupling capacitor 


Ceramic VBATPA decoupling capacitor 


Ceramic AVDDPA decoupling capacitor 


MICBIAS decoupling capacitor 


6.3.4 Electrical Characteristics 


6.3.4.1 ADC Channel 
Measurement conditions: 


At T = 25°C, VBATAUD = VBATPA = 3.8 V, AVDDVB = VDDAO = 3.3 V, DVDD = 1.8 V, 
input sine wave with a frequency of 1 KHz, Fmclk = 26MHz, Fs = 48 KHz, 16-bit audio 
data, measurement bandwidth 20 Hz — 20 KHz, unless otherwise specified. 


Table 6-4 Electrical Characteristics - ADC Channel Analog Part 


PARAMETER CONDITIONS 


Full-scale input signal, 0 dB gain 
differential inputs (1) 


21 dB gain 


Full-scale input, single 0 dB gain 
ended 


SNR, mic inputs (2)(3) 0 dB gain 
21 dB gain 
36 dB gain 
SNR, line inputs (2)(3) 0 dB gain 
21 dB gain 
36.dB gain 


Dynamic range, mic inputs | 0 dB gain 


(3)(4) 


21 dB gain 


Dynamic range, line inputs | 0 dB gain 


(3)(4) 


21 dB gain 
THD, mic inputs (3)(5) 0 dB gain 
THD, line inputs (3)(5) 0 dB gain 
PSRR, differential input (6) | 20Hz~2kHz 
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Channel separation, mic 0 dB gain 
inputs (7) 


Channel separation, line 0 dB gain 
inputs (7) 


Gain range 


Gain step 


Gain error 


Input resistance, all inputs | 0 dB gain 
Includes 10pF for ESD, 


bonding and package pins 
Input capacitance capacitances 


Input bypass 
capacitor 


(1) The Full Scale input voltage scales with AVDDVB, equals to 1.2*AVDDVB (Typ.) 

(2) Ratio of rms output level with 1. KHz full-scale sine wave input, to the rms output level with the input 
short circuited, measured A-weighted over a 20 Hz to 20 KHz bandwidth using an audio analyzer. 

(3) All performance measurements done with 20 KHz low-pass filter and, where noted, A-weighted filter. 
Failure to use such a filter may result in higher THD+N and lower SNR and dynamic range readings 
than shown in the Electrical Characteristics. The low-pass filter removes out-of-band noise, which, 
although not audible, may affect dynamic specification values. 

(4) Ratio of rms output level with 1 KHz FS-60dB sine wave input, to the rms output level with the input 
short circuited, with 60dB added to compensate the small input signal, measured A-weighted over a 
20 Hz to 20 KHz bandwidth using an audio analyzer. 

(5) Ratio of rms output level with 1 KHz FS-1dB sine wave input. The ratio of the rms sum of the 9 first 
harmonics within the measurement bandwidth 20 Hz to 20 KHz using an audio analyzer to the rms 
value of the signal. 

(6). 1 KHz 100 mVpp sine wave is applied to the AVDDVB with data input equal to 0. 

(7) Channel separation for any input connected to the ADC left channel and any other input connected 
to the ADC right channel. Add 1 KHz full-scale sine wave input to the ADC left (right) channel, right 
(left) channel input short, the ratio of the rms output level of the right (left) channel to the left (right) 
channel. 


Table 6-5 Electrical Characteristics — Micbias Part 


PARAMETER CONDITIONS 


Programmable 
settings, 1 KQ 
load 


Bias voltage 


Current sourcing 


Power supply rejection ratio 


6.3.4.2 DAC Channel 
Measurement conditions: 


At T = 25°C, VBATAUD = VBATPA = 4.2 V, AVDDVB = VDDAO = 3.3 V, DVDD = 1.8 V, 
input sine wave with a frequency of 1kKHz, Fmclk = 26MHz, Fs = 48-kHz, 16-bit audio data, 
measurement bandwidth 20Hz — 20kHz, unless otherwise specified. 
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Table 6-6 Electrical Characteristics -DAC Channel Analog Part 


PARAMETER 
HEADPHONE OUTPUTS 


Full-scale output voltage 


CONDITIONS 


0 dB gain, 320 load 


3 dB gain, 320 load 


0 dB gain, 160 load 


3 dB gain, 160 load 


Full-scale output power 


0 dB gain, 320 load 


3 dB gain, 320 load 


0 dB gain, 160 load 


3 dB gain, 160 load 


0 dB gain 


Vout=600mVrms 


Vout=30mVrms 


Dynamic range (2)(3) 


0 dB gain 


THD (2)(4) 


0 dB gain 


PSRR (5) 


20Hz~2kHz 


Channel separation (6) 


Channel mismatch 


Mute attenuation 


Gain range 


Gain step 


Gain error 


Idle noise (7) 
RECEIVER OUTPUTS 


Full-scale output voltage 


0 dB gain 


0 dB gain, 320 load 


3 dB gain, 320 load 


0 dB gain, 160 load 


3 dB gain, 160 load 


Full-scale output power 


0 dB gain, 320 load 


3 dB gain, 320 load 


0 dB gain, 160 load 


3 dB gain, 160 load 


SNR (1)(2) 


0 dB gain 


Dynamic range (2)(8) 


0 dB gain 


THD (2)(4) 


V.0.98 


0 dB gain 
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PSRR (5) 


20Hz~2kHz 
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Mute attenuation 


Gain range 


Gain step 


Gain error 


Idle noise (7) 
LINE OUTPUTS 


Full-scale output voltage 


0 dB gain 


0 dB gain, 10kQ load 


3 dB gain, 10kQ load 


SNR (1)(2) 


0 dB gain 


Dynamic range (2)(3) 


0 dB gain 


THD (2)(4) 


0.dB gain 


PSRR (5) 


20Hz~2kHz 


Channel separation (6) 


Channel mismatch 


Mute attenuation 


Gain range 


Gain step 


Gain error 


Idle noise (7) 


0 dB gain 


AUDIO PA OUTPUTS (Class-AB Mode) 


Full-scale output voltage 


0 dB gain, 80 load 


9 dB gain, 80 load 


Output power 


0 dB gain, 80. load 
THD+N=0.1% 


9 dB gain, 80 load, 
THD+N=0.1% 


9 dB gain, 80 load, 
THD+N=1% 


9 dB gain, 80 load, 
THD+N=10% 


0 dB gain, 80 load, 
Po=200mW 


9 dB gain, 80 load, 
Po=300mW 


0 dB gain, 80 load, 
Po=200mW 


9 dB gain, 80 load, 
Po=300mW 


Gain range 
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Gain step 


Gain error 


Idle noise (7) 0 dB gain, 8Q load 


Full-scale output voltage 0 dB gain, 80 load 
9 dB gain, 80 load 


0 dB gain, 80 load 
Output power THD+N=0.1% 


9 dB gain, 80 load, 
THD+N=0.1% 


9 dB gain, 80 load, 
THD+N=1% 


9 dB gain, 80 load, 
THD+N=10% 


0 dB gain, 80 load, 
Po=300mW 


9 dB gain, 80 load, 
Po=550mW 


0 dB gain, 80 load, 
Po=300mW 


9 dB gain, 80 load, 
Po=550mW 


Gain range 


Gain step 


Gain error 
Idle noise (7) 0 dB gain, 8Q load 
HP AMP OUTPUTS (Class-G Mode) 

Output Offset Voltage 
Output Power THD+N <= 1%, R=16 
THD+N <= 1%, R=32 


SNR (A-Weighted) 


(1). Ratio of rms output level with 1 KHz full-scale sine wave input, to the rms output level with the input 
short circuited, measured A-weighted over a 20 Hz to 20 KHz bandwidth using an audio analyzer. 

(2) All performance measurements done with 20 KHz low-pass filter and, where noted, A-weighted filter. 
Failure to use such a filter may result in higher THD+N and lower SNR and dynamic range readings 
than shown in the Electrical Characteristics. The low-pass filter removes out-of-band noise, which, 
although not audible, may affect dynamic specification values. 

(3) A-weighted, 1.KHz sine wave @ Full Scale —40dB. The specified value is extrapolated by adding 
40dB to the measured SNR. 

(4) Ratio of rms output level with 1 KHz FS-1dB sine wave input. The ratio of the rms sum of the 9 first 
harmonics within the measurement bandwidth 20 Hz to 20 KHz using an audio analyzer to the rms 
value of the signal. 

(5) 1KHz 100 mVpp sine wave is applied to the AVDDVB with data input equal to 0. 

(6) Add 1 KHz full-scale sine wave input to the DAC left (right) channel and data 0 to the DAC right (left) 
channel, the ratio of the rms output level of the right (left) channel to the left (right) channel. 

(7) Measured A-weighted rms value over a 20 Hz to 20 KHz bandwidth using an audio analyzer. 
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7 Function Modules 


7.1 Address Mapping 


0x4003_8000 ~ 0x4003_801F IMPD ADC impd adc 

0x4003_8020 ~ 0x4003_803F PWM PWM controller 

0x4003 8040 ~ 0x4003 807F WDG Watch dog controller 
0x4003 8080 ~ 0x4003 80FF RTC Real time controller 
0x4003 8100 ~ 0x4003 _817F EIC Extra interrupt controller. 
0x4003_ 8180 ~ 0x4003_81FF Pin reg Adie pin control register. 
0x4003_8200 ~ 0x4003_827F EFS EFS 

0x4003 8280 ~ 0x4003_ 82FF THM Thermal monitor 

0x4003 8300 ~ 0x4003 837F ADC Auxiliary ADC controller. 
0x4003 8380 ~ 0x4003 83BF INTC Interrupt controller. 
0x4003_83C0 ~ 0x4003_83FF CAL OSC calibration 

0x4003. 8400 ~ 0x4003_ 843F AUD IFA Audio interface with Shark. 
0x4003 8440 ~ 0x4003 84FF BTLC Breathing light controller 
0x4003_ 8500 ~ 0x4003_85FF FGU Coulombmeter controller 
0x4003 8600 ~ 0x4003 86FF AUD CFGA Audio codec control register 
0x4003_ 8700 ~ 0x4003 _87FF HDT Audio HDT control register 
0x4003_ 8800 ~ 0x4003_8FFF GLB Reg Global Register 


7.2 ADI 


7.2.10verview 
In general, ARM and DSP control the operation of Analog and Digital sub-system. But in 
Shark, analog logic and digital logic locate on different dies. In order to access registers on 
analog die, a 3-wire Serial Interface is designed for data transferring. Registers will not 


access at real time for Shark. 
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All the control registers in analog die are re-grouped from 32-bit to 16-bit. Each ADI frame 
contains 26 bits. First 10-bit is address field, and W/R bit follows, the remaining part is 
16-bit data field. 


The three-wire serial interface needs three pins: SD, SCK and SYNC. SD is configured as 
an in/out pin. SCK is the serial clock. SYNC is frame synchronize signal, and HIGH 


indicating a new frame starts. 


On master side, SCK and SYNC are output pads, while SD is bi-direct pad. When master 
perform transmit operation, SD is output, but when receive, SD will switch pad direction by 
inactive “oe” signal so as to receive serial data from slave. 

On slave side, SCK and SYNC are input pads, while SD is bi-direct pad. When master 
perform transmit operation, SD is input, but when master receives, SD will switch pad 
direction by active “oe” signal so as to transmit serial data to master. 

ADI Serial clock should be programmable by changing clock divider value in ADI control 


register. 


7.2.2Features 


@ Sync Serial Interface, only 3-wire needed, SCK, SYNC and SD(bi-direct) 


@ Each frame contains 9 bits address in default, 1 bit R/W flag; 16 bits configure data, 
and totally 26 bits. 


@ Programmable serial interface clock, according to the following formula: 
Fsck = Fanı master / (Taiv +1) 
Note: if Tgiy =O, Fsck = Fani master / 2 
@ ARM/DSP execute WRITE and READ operation to Analog Registers through ADI 
@ ARMcan not write dsp-side register in analog die; DSP can not write arm-side 
register in analog die; Read operation is allowed 
@ Provide all space of Analog Die control registers accessing, whatever ARM and DSP 
@ ASync FIFO (8 entries) adopted to accelerating ARM WRITE operation 
ARM may once write at most 8 registers 
Supports ARM Write Buffer interrupt, indicating the FIFO full, empty, overrun status 
@ For ARM read/write operation, delay about 1us (when clk_adi runs at 76.8MHz) 
should be tolerated 


@ 4-Level Programmable priority among interrupt status stealing, ARM write, ARM read, 


RFT event transfer, PD signal transfer, CMMB control signal transfer 
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7.2.3Signal Description 


Processor PMIC 
sck 
ADI m ADI 
Master e Slave 
Module y Module 
sd 
— 


Figure 7-1 ADI Connection 


7.2.4Function Description 


7.2.4.1.1_ Serial interface 


SYNC 


| 
T 
SCK a a | 
| 
t 


l 
i | 
t 
SD A[9] X A[8] =-=--< A0] X WR XDI- ---- Dj) < Do} >—— 
l 
e—a Addr =———+> w pla Data | 


| 
| 
PSEL 
| | 
PENABLE l i 
| | I | 
| | I l 
PWDATA T 1 
| | I $ 
l l 
PADDR < >— 
| 
| 


Figure 7-2 Write Operation 
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SYNC 


scx | LT | 


I 
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1 
| 
T yyy | 
WR DU] XC DIO)» 
| I | 
_——= Addr — R > ~ Data >| 
l | | 
t t t | | rT 
sd_oe I | I | I 
(master) l l i i 
I 
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| | can | 
| | | 
PENABLE t t t 
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Figure 7.2-5 Read Operation 


7.2.4.2 ADI Slave 


ADI slave function is to receive/transmit command and data from master; maintain control 
register and provide configure value to analog logic. The slave block is always droved by 


master. 
The main function of ADI slave is: 


1) Do serial to parallel shift when receive data from SD; 
2) Do parallel to serial conversion when transmit data to SD; 
3) Maintain parts of analog control registers; 


The slave is quit simple, and main components are address shifter, transmit shifter, 


receive shifter and a transfer counter; 
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INTC REG 
FGU EIC 
AUD PWM 
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RTC BLTC 
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EFS CAL 


7.3 PWM Controller 


7.3.10Overview 


Figure 7.2-6 ADI Slave 


The chip includes 1 PWM outputs that can be used to control a ringer or buzzer or LCD 


lights. The PWM can output 0%~ 100% duration waves for kinds of applications. 


7.3.2Features 


@ Support clock pre-scaling, from 1 to 256; 


© Support configurable duty ratio, it can cover 0%~100%; 


7.3.3Function Description 


A PWM functional block diagram is shown below. 
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Figure 7-3 PWM Block Diagram 


A PWM timing diagram is shown below. 
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Figure 7-4 PWM Timing Diagram 


If pre-scale register is P, and mod counter register is M, and duty cycle register is D, then 
output period To is Tok * (P+1) * (M+1), and active output period Tact iS Terk * (P+1) * D, 
and duty ratio is.D/(M+1). 


7.3.4Control Registers 


7.3.4.1 Memory map 


Offset 


Description 
Address 


0x0000 PWMx_PRESCALE PW Mx prescale 
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Offset 
Description 
Address 


0x0004 PWMx_CNT PW Mx counter 


0x000C PWMx_PAT_ LOW PW Mx pattern low bits 
0x0010 PWMx_PAT_HIGH PW Mx pattern high bits 


7.3.4.2 Register Descriptions 


7.3.4.2.1 PWMx_PRESCALE 


Description: PWM prescale coefficient for work clock. 


0x0000 PWMkx prescale coefficient PWMx_PRESCALE 


— o 
Type 


Field Name Type | Reset | Description 
Value 


PWMx_BUSY [15] ThO PWM status 
O- idle; 
1- busy. 


PW Mx_EN R/W | 1’hO PWMx enable 
0: disable; 
1: enable. 
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7.3.4.2.2  PWMx_CNT 


Description: PWM counter. 


Ga Ed ee Aaa 


PWMx_DUTY PWMx_MOD 


Type R/W R/W 


Field Name Type | Reset | Description 
Value 


PWMx_DUTY [15:8] PWMkx duty counter. 
PWMx_MOD [7:0] PWMx mod counter. 


7.3.4.2.3 PWMx_DIV 


Description: PWM tone divider. 
0x0008 PWMkx tone divider PWMx_DIV 
Se ee ee 
C 


: 


Field Name Type | Reset | Description 
Value 


PWMx_DIV [15:0] 16hO | PWMx tone divider. 


V.0.98 Spreadtrum Communications, Inc., Confidential and Proprietary 128 of 513 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GP SPREADTRUM SC2723G Device Specification 


7.3.4.2.4 PWMx_PAT_LOW 


Description: PWM pattern low part. 


0x000c PWMx pattern low part PWMx_PAT_LOW 


Ja OH eI ee oe 


PWMx_PAT_LOW 


: 


Field Name Type | Reset | Description 
Value 


PWMx_PAT_LOW | [15:0] 16hO | PWM<x pattern low part. 


7.3.4.2.5  PWMx_PAT_HIGH 


Description: PWM pattern high part. 
Steen eee ee 
feel 


Type RW 


Field Name Type | Reset | Description 
Value 


PWMx_PAT_HIGH | [15:0] 16’7hO | PWMx pattern high part. 


V.0.98 Spreadtrum Communications, Inc., Confidential and Proprietary 129 of 513 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GP SPREADTRUM SC2723G Device Specification 


7.4 Watch Dog Controller(WDG) 


7.4.1 Memory map 


Offset 
Description 
Address 
0x0000 WDG_LOAD_LOW Low 16 bit of watchdog load value 
0x0004 WDG_LOAD_HIGH High16 bit of watchdog load value 


0x0008 WDG_CTRL Watchdog control(add wdg_new 
wdg_rst_en) 


0x000C WDG_INT_CLR Watchdog interrupt clear(add wdg_ rst_clr) 


0x0010 WDG_INT -RAW Watchdog interrupt raw status(add 
wdg_rst_raw) 


0x0014 WDG_INT_MASK Watchdog interrupt masked status 


0x0018 WDG_CNT_LOW Low 16 bit of watchdog counter value 
0x001C WDG_CNT_HIGH High16 bit of watchdog counter value 
0x0020 WDG_LOCK Watchdog lock 


0x0024 WDG_CNT_RD_LOW Low 16 bit of watchdog counter value for 
read 

0x0028 WDG_CNT_RD_HIGH High. 16 bit of watchdog counter value for 
read 


0x002C WDG_IRQVALUE_LOW. | Low 16 bit of watchdog irq value 
0x0030 WDG_IRQVALUE_HIGH | High 16 bit of watchdog irq value 


7.4.2 Register Descriptions 


7.4.2.1 WDG_LOAD_LOW 


Description: Low 16 bit of watchdog load value 
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0x0000 Low 16 bit of watchdog load value (Reset 0x0000_FFFF) WDG_LOAD_LOW 


eae ed E E 


Reserved 


Type 


[a eT a a Pa ape Pe 


wdg_load_low 


Type 


[31:16] 16’hO Reserved 


wdg_load_low [15:0] 16hFFFF wdg_load_ low: low 16 bit of 


watchdog timer load value. 


Wdg_load_high: high 16 bit of 


watchdog timer load value. 


wdg_load_low and 
wdg_load_high are used 
together. 


Software should write 
wdg_load_high firstly, and then 
write wdg_load_low, because 
writing wdg_load_low can trig 
loading both wdg_load_low and 
wdg_load_high to watchdog 
counter, and writing 
wdg_load_high cannot trig this 
event. So software must 
guarantee wdg_load_high is 


ready when writing 


wdg_load_low. 
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In reset mode, software should 
load new value before timer 
decrease to 0. 

In interrupt mode, this value is 
counting start number. 

The default value is about 8 
seconds. 


7.4.2.2 WDG_LOAD_HIGH 


Description: High 16 bit of watchdog load value 


0x0004 High 16 bit of watchdog load value (Reset 0x0000_0003) WDG_LOAD_HIGH 


e a ee i a ed a 


Reserved 


Type 


ec RES ES AE 


wdg_load_high 


Type 


[31:16] 16°h0 Reserved 


wdg_load high | [15:0] 16’h0003 See wdg_load_low description 
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7.4.2.3. WDG_CTRL (add wdg_new wdg_rst_en) 


Description: Watchdog control 


0x0008 Watchdog control (Reset 0x0000_0000) WDG_CTRL 


Aa a a a ce de df 


Reserved 


Type 


SE EEE 


| Type | 


[31:4] 28'h0 Reserved 


wdg_rst_en [3] RW 1hO Watchdog reset enable bit 
0: reset is disabled 
1: reset is enabled 


In reset mode and combined 
mode, this bit should be 1 


wdg_new [2] RW ThO Watchdog version 


0: watchdog use old behavior, 
this is for backward 
compatibility. 

1: watchdog uses new behavior, 
such as multiple loads without 
checking busy bit, only need to 
read once to get timer counter 


value. 
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= [1] RW ThO Watchdog counter open: 
0: counter stops. 
1: counter runs. 

wdg_irq_en [0] RW ThO Watchdog interrupt enable bit 

0: interrupt is disabled 
1: interrupt is enabled 
In interrupt mode and combined 
mode, this bit should be 1 


7.4.2.4 WDG_INT_CLR(add wdg_rst_clir) 


Description: Watchdog interrupt clear 
E RREH EAA eee ee 
e 


Type 


e E E ame 


| Type 


[31:4] 28’h0 Reserved 
wdg_rst_clr [3] WO ThO Watchdog reset clear 
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Write 1 to this bit to clear reset 
Read this bit always get 0. 
[2:1] RO Reserved 
wdg_int_clr [0] WO Watchdog interrupt clear 
Write 1 to this bit to clear 
interrupt 
Read this bit always get 0. 


7.4.2.5 WDG_INT_RAW(add wdg_rst_raw) 


Description: Watchdog interrupt raw status 
0x0010 Watchdog interrupt raw status (Reset 0x0000_0000) WDG_INT_RAW 
SCAB SSS eres 


Reserved 


Type 


peal eee re 


| Type 


[31:5] 27’h0O Reserved 


wdg_ld_busy [4] RO ThO Watchdog load busy status 


0: Watchdog is ready for new 
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loading 
1: Last loading is not completed 
Software must not load new 
value when this bit is busy, that 
is, this bit should be checked 
before any new loading. 
This bit is set after a new 
loading, and lasts two or three 
RTC clock cycles, about 60us - 
92us. 

wdg_rst_raw RO ThO Watchdog reset raw status. 
Watch dog reset cannot clear 
this raw status, so it can be 
used to judge if or not system 
rebooting comes from watchdog 
reset. Write wdg_rst_clr can 
clear this raw status. 

[2:1] RO 2’h0 Reserved 

wdg_int_raw [0] RO TRO Watchdog interrupt raw status. 
Watch dog reset cannot clear 
this raw status. Write 
wdg_int_clr can clear this raw 
status. 


7.4.2.6 WDG_INT MASK 


Description: Watchdog interrupt mask status 
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0x0014 Watchdog interrupt mask status (Reset 0x0000_0000) WDG_INT_MASK 


ease eda i ae 


Reserved 


Type 


(a a a IN ge) a ee Ee Fa 


= T 


Ea 


[31:1] RO 3ThO Reserved 
wdg_int_mask | [0] RO ThO Watchdog interrupt masked 
status 


7.4.2.7 WDG_CNT_LOW 


Description: Low 16 bit of watchdog counter value 
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0x0018 Low 16 bit of watchdog counter value (Reset 0x0000_FFFF) WDG_CNT_LOW 


ease ed a i 


Reserved 


Type 


(ia NT a Pa aye I Pe 


wdg_cnt_low 


Type 


rese [Pessina 
Field Name a Reset Value Description 


[31:16] 16’hO Reserved 


wdg_cnt_low [15:0] 16hFFFF wdg_cnt_low: Low 16 bit of 


watchdog timer counter value. 


wdg_cnt_high: High 16 bit of 
watchdog timer counter value. 
wdg_cnt_low and wdg_cnt_high 


are used together. 


This read-only register indicates 


current counter value. 


It's not recommended to read 


this register in normal usage. 


Because the counter is in 
different clock domain with 
APB, software needs use 
double-reading method to read 


this value, like system timer. 
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7.4.2.8 WDG_CNT_HIGH 


Description: High 16 bit of watchdog counter value 


0x001C High 16bit of watchdog counter value (Reset 0x0000_FFFF) WDG_CNT_HIGH 


ESE oa 


Reserved 


Type 


fae Es es ne NN ee ees 


wdg_cnt_high 


Type 


aoe | Nae | Salles pee eal Se] eee a 
Field Name SS Reset Value Description 


[31:16] 16’hO Reserved 


wdg_cnt_high [15:0] 16'hFFFF See wdg_cnt_low description. 


7.4.2.9 WDG_LOCK 


Description: Watchdog lock control 
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0x0020 Watchdog lock control (Reset 0x0000_0000) WDG_LOCK 


qn EE Ea ea 


Reserved 


Type 


Fi eT a Pa ae I Pe 


wdg_lock 


: 


[31:16] RO 16’hO Reserved 
wdg_lock [15:0] RW 16’hO Watchdog lock control 

Write 16°hE551 to this register 
to unlock watchdog. 
Write other value to this register 
to lock watchdog 
If reading this register, bit-0 is 
lock status, and other bits are 
reserved. 
If watchdog is locked, all control 
registers cannot be written by 
software. 


7.4.2.10 WDG_CNT_RD_LOW 


Description: Low 16 bit of watchdog counter value for read 
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Low 16 bit of watchdog counter value for read(Reset 
0x0024 WDG_CNT_RD_LOW 
0x0000_FFFF) 


Ga a a a a eee eed ee 


Reserved 


Type 


fase i a ee a ea 


wdg_cnt_rd_low 


Type 


Peset [flea sel E O enel (eae E ee) 
Field Name a Reset Value Description 


[31:16] 16’hO Reserved 


wdg_cnt_rd_lo | [15:0] 16°HFFFF wdg_cnt_rd_low: Low 16 bit of 


Ww watchdog timer counter value 
for read. 
wdg_cnt_rd_high: High 16 bit of 
watchdog timer counter value 


for read. 


wdg_cnt_rd_low and 
wdg_cnt_rd_high are used 
together. 


This read-only register indicates 


current counter value. 


Read once can get watchdog 
counter value. No need to 


double read this reg. 


Refer to timer’s 
TIMERO_CNT_RD or 
TIMER1_CNT_RD 


V.0.98 Spreadtrum Communications, Inc., Confidential and Proprietary 141 of 513 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GP SPREADTRUM SC2723G Device Specification 


7.4.2.11 WDG_CNT_RD_HIGH 


Description: High 16 bit of watchdog counter value for read 


High 16bit of watchdog counter value for read (Reset 
0x0028 WDG_CNT_RD_HIGH 
0x0000_FFFF) 


c a a FF) Fe 


Reserved 


Type 


KERR i ie de i 


wdg_cnt_rd_high 


Type 


nee ete feta (ee lel) a se | | eel ae ese) 
Field Name __ Reset Value Description 


[31:16] 16’hO Reserved 


wdg_cnt_rd_hig | [15:0] 16hFFFF Refer to wdg_cnt_rd_low 
h 


7.4.2.12 WDG_IRQVALUE_LOW 


Description: Low 16 bit of watchdog irq value 


V.0.98 Spreadtrum Communications, Inc., Confidential and Proprietary 142 of 513 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GY SPREADTRUM SC2723G Device Specification 


WDG_IRQVALUE_LO 
0x002C Low 16 bit of watchdog irq value (Reset 0x0000_0000) 


Ga a a re a eee ed ea 


Reserved 


Type 


fare a ec ae eT 


wdg_irqvalue_low 


Type 


[31:16] 16’7h0 Reserved 


wdg_irqvalue_| | [15:0] 16’nh0000 wdg_ irqvalue_low: Low 16 bit 


ow of watchdog irqvalue. 
wdg_ irqvalue_high: High 16 bit 
of watchdog irqvalue. 
wdg_ irqvalue_low and wdg_ 
irqvalue_high are used 


together. 


It’s useful in interrupt mode and 
combined mode. When 
wdg_cnt equal watchdog 
irqvalue, an interrupt is 


generated. 


Default value of watchdog 
irqvalue is 32’h0003_0000, 
corresponds to 6 seconds, 
which means reset will occur 


after irq is 1 for 6 seconds. 
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7.4.2.13 WDG_IRQVALUE_HIGH 


Description: High 16 bit of watchdog irq value 


WDG_IRQVALUE_HIG 
0x0030 High 16 bit of watchdog irq value (Reset 0x0000_0003) 


fe a a Fe) ad Fe 


Reserved 


Type 


Ga Ee Si (i ie dee 


wdg_irqvalue_high 


Type 


[31:16] 16h00 Reserved 


wdg_irqvalue_h | [15:0] 16’n0003 wdg_ irqvalue_low: Low 16 bit 
igh of watchdog irqvalue. 
wdg_ irqvalue_high: High 16 bit 
of watchdog irqvalue. 
wdg_ irqvalue_low and wdg_ 
irqvalue_high are used 
together, which means reset will 
occur after irq is 1 for 6 


seconds. 


It’s useful in interrupt mode and 
combined mode. When 


wdg_cnt equal watchdog 
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irqvalue, an interrupt is 
generated. 

Default value of watchdog 
irqvalue is 32’h0003_ 0000, 
corresponds to 6 seconds. 


7.4.3 Application Notes 


When software uses watchdog, it should set wdg_eb bit and wdg_rtc_eb bit in global 
control register, and also should guarantee arch_rtc_eb is set. 

Before configuring watchdog, software should write 16’hE551 to wdg_lock to unlock 
watchdog. 

Then Software configures all control registers — wdg_load_low, wdg_load_high, 
wdg_irqvalue_low, wdg_irqvalue_high, wdg_mode and wdg_new. 

IMPORTANT: wdg_load_high should always be configured before writing wdg_load_low. 


Then wdg_run is set to 1 to open counter. 


Reset mode is used as normal watchdog function. After enabled, watchdog timer can be 
loaded at any time, and software should guarantee the timer is reloaded before it 
decreases to 0. 

Whenever watchdog timer gets to. 0, system reset is issued. Then system reboots, and 
watchdog timer comes back to 32’>hFFFF_FFFF, and all controlled registers and status 
also come back to reset value, except interrupt raw status. Interrupt raw status can be 


used to judge if or not system rebooting comes from watchdog reset. 


For interrupt mode, watchdog timer runs as a periodic generic timer. If watchdog timer gets 


to 0, an interrupt is issued, and then the timer is reloaded automatically. 


After receiving interrupt, software can check interrupt status by reading wdg_int_mask, 


and.can clear interrupt by writing 1 to wdg_int_clr. 


Interrupt mode is used as debug mode or as a generic periodic timer. 


Combined mode is the combination of reset mode and interrupt mode. Interrupt will be 
generated first if software doesn’t feed wdg. Then software should stop wdg so that wdg 
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reset is not generated. If software cannot response to this interrupt, then wdg reset will be 


generated finally when wdg_cnt decease to 0 which reboots the entire system. 


When software completes using watchdog, it should disable wdg_run firstly, then it disable 


wdg_rtc_eb and wdg_eb in global control registers. 


It’s IMPORTANT that only writing wdg_load_high cannot reload watchdog. Both 
wdg_load_low and wdg_load_high should be written if watchdog need reloaded. And 


software must write wdg_load_high firstly, then write wdg_load_low. 


Another IMPORTANT thing is that there are 3-5 RTC clock cycles delay from setting 
wdg_load_low to counter setting success because of different clock domains, just as timer 


does. 


It’s not recommended to read counter value in normal usage, just as timer does. 


7.5 Real Time Controller(RTC) 


7.5.1Overview 


RTC Timer is used to count second, minute, hour and day, and to generate alarm in 


always-on power domain. 


7.5.2Features 


@ Second counter: 0 — 59 

@ = Minute counter: 0 — 59 

@ Hour counter: 0— 23 

@ Day counter: 0 — 65535 

@ Second, minute, hour and day number can be changed by software 

@ Provide second interrupt, minute interrupt, hour interrupt and day interrupt 
@ Provide configurable alarm function 

@ Provide configurable auxiliary alarm function 

@ All interrupts can be used to wakeup system from deep sleep 


@ Alarm interrupt can be used to power up system from power-down status 
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@ Auxiliary alarm interrupt cannot be used to power up system 


@  VDDRTC is the power supply for second counter, minute counter, hour counter, day 


counter, and alarm function. And this power is always-on. 


7.5.3Signal Description 


Null 


7.5.4Function Description 


Chip provides a very small always-power-on region supplied by VDDRTC. Second counter, 
minute counter, hour counter, day counter, and alarm function are put in this region, so 


these functions always works even if base band chip enters power-down status. 


Second counter, minute counter, hour counter and day counter are used to count second, 


minute, hour and day value, and to issue second, minute, hour and day interrupt. 


The value of these four counters can be changed by software, but the changing time is 
very long, about 125ms. In order to improve software efficiency, chip provides four 


interrupts to inform software changing completing. 


If changing the same counter, software must wait for current changing completion before 


changing next time. 


If changing different counters, the changes to four counters are independent, and it 


doesn’t need wait for current changing completion before changing next one. 


Alarm function is used to generate alarm interrupt to inform software, to wake up system, 


or to power up system. 


Alarm second, minute, hour and day value is stored in VDDRTC power domain, and these 
four registers can be changed by software. It also takes long time to change these 


registers, and another four interrupt is provided for changing completing. 


Same as above, if changing the same counter, software must wait for current changing 
completion before changing next time. And if changing different counters, the changes to 
four counters are independent, and it doesn’t need wait for current changing completion 


before changing next one. 


RTC Timer provides the second alarm function, named as auxiliary alarm, which has the 


similar function with alarm except that auxiliary alarm cannot power-up system. Auxiliary 
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alarm registers aren’t in VDDRTC power domain, so there aren't any limitations for 
software to configure related registers, no response interrupts and.no. need waiting for 


completion. 


Because RTC timers are in RTC clock domain, all interrupts can be used to wakeup 
system from deep sleep. Another important function is alarm interrupt can power up base 


band from power-down status. 
7.5.5Control Registers 


7.5.5.1 Memory map 


Address | Register Name Default Value 
Offset 


oan esen fo 
ooo [rremcowrvave Sf 
C OP 
A 
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oan oson oo 
A fT 
poe rore 
poe [rooma 
C fo 
C —f 
poan romon G 
pon ormon fo 
C 
AO 


7.5.5.2 Register Descriptions 


7.5.5.2.1 RTC_SEC_CNT_VALUE 


Description: RTC second counter value 
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0x0000 RTC Second Counter Value RTC_SEC_CNT_VALUE 


Ts a ea 


Reserved 


Type 


Pe a a IN | oe as 


Reserved RTC_SEC_CNT_VALUE 


Type 


Field Name Type | Reset | Description 
Value 


RTC_SEC_CNT_VALUE | [5:0] fro |- RTC second counter value 


7.5.5.2.2 RTC_MIN_CNT_VALUE 


Description: RTC minute counter value 


0x0004 RTC Minute Counter Value RTC_MIN_CNT_VALUE 


oe ETE eae Ee ee 


Reserved 
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Field Name Type | Reset | Description 
Value 


RTC_MIN_CNT_VALUE | [5:0] Rof | RTC minute counter value 


7.5.5.2.3  RTC_HRS_CNT_VALUE 


Description: RTC hour counter value 
0x0008 RTC Hour Counter Value RTC_HRS_CNT_VALUE 


ee DE ee aa 


Reserved 


Type 


e a es a ee ees 


Reserved RTC_HRS_CNT_VALUE 


Type 


Field Name Type | Reset | Description 
Value 


RTC_HRS_CNT_VALUE | [4:0] FRO |. RTC hour counter value 


7.5.5.2.4 RTC_DAY_CNT_VALUE 


Description: RTC day counter value 
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0x000C RTC Day Counter Value RTC_DAY_CNT_VALUE 


ee ed ea ee a a 


Reserved 


Type 


Fe eA a a Fa ap Pe 


RTC_DAY_CNT_VALUE 


Type 


Field Name Type | Reset | Description 
Value 


eraro [iero 
RTC_DAY_CNT_VALUE | [15:0] Ro fe | RTC day counter value 


7.5.5.2.5 RTC_SEC_CNT_UPD 


Description: RTC second counter update 


0x0010 RTC Second Counter Update (reset 0x0000_0000) RTC_SEC_CNT_UPD 


oa ea ea 


Reserved 
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Field Name Type | Reset | Description 
Value 


RTC_SEC_CNT_UPD | [5:0] R/W | 6’hO RTC second counter update 
Write new counter value to this register to start a 
second counter updating operation in VDDRTC 
domain. 
Reading this register can get recent updating 
value. 


7.5.5.2.6 RTC_MIN_CNT_UPD 


Description: RTC minute counter update 
0x0014 RTC Minute Counter Update (reset 0x0000_0000) RTC_MIN_CNT_UPD 


Fae er ee a a as 


Reserved 


Type 


Ee ea] a fee ee a 


Reserved RTC_MIN_CNT_UPD 


Type 


Field Name Type | Reset | Description 
Value 


ra e fam 


RTC_MIN_CNT_UPD | [5:0] R/W RTC minute counter update 
Write new counter value to this register to start a 
minute counter updating operation in VDDRTC 
domain. 
Reading this register can get recent updating value. 
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7.5.5.2.7 RTC_HRS_CNT_UPD 


Description: RTC hour counter update 
0x0018 RTC Hour Counter Update (reset 0x0000_0000) RTC_HRS_CNT_UPD 


IR 2 et a pe ed re Fan 


Reserved 


Type 


ca 


Reserved RTC_HRS_CNT_UPD 


Field Name Type | Reset | Description 
Value 


RTC_HRS_CNT_UPD | [4:0] R/W. | 5’hO RTC hour counter update 
Write new counter value to this register to start an 
hour counter updating operation in VDDRTC 
domain. 
Reading this register can get recent updating 
value. 


7.5.5.2.8 RTC DAY_CNT_UPD 


Description: RTC day counter update 
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0x001C RTC Day Counter Update (reset 0x0000_0000) RTC_DAY_CNT_UPD 


gon Ea ea 


Reserved 


Type 


Fe eA a a Fa ae Pe 


RTCG_DAY_CNT_UPD 


: 


Field Name Type | Reset | Description 
Value 


sr [ro [ 


RTC_DAY_CNT_UPD | [15:0] R/W | 16’hO | RTC day counter update 
Write new counter value to this register to start a 
day counter updating operation in VDDRTC 
domain. 
Reading this register can get recent updating 
value. 


7.5.5.2.9 RTC_SEC_ALM_UPD 


Description: RTC second alarm update 
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0x0020 RTC Second Alarm Update (reset 0x0000_0000) RTC_SEC_ALM_UPD 


ee ed ea i ee a a 


Reserved 


Type 


Pe a a I ia a 


Reserved RTC_SEC_ALM_UPD 


EJ > £ 


Field Name Type | Reset | Description 
Value 


RTC_SEC_ALM_UPD | [5:0] R/W | 6’hO RTC second alarm update 
Write new counter value to this register to start a 
second alarm updating operation in VDDRTC 
domain. 
Reading this register can get recent updating 
value. 


7.5.5.2.10 RTC_MIN_ALM_UPD 


Description: RTC minute alarm update 
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0x0024 RTC Minute Alarm Update (reset 0x0000_0000) RTC_MIN_ALM_UPD 


es ey eda i ee a ae 


Reserved 


Type 


Pe ed a I | a I a 


Reserved RTC_MIN_ALM_UPD 


EJ > £ 


Field Name Type | Reset | Description 
Value 


RTC_MIN_ALM_UPD | [5:0] R/W | 6’hO RTC minute alarm update 
Write new counter value to this register to start a 
minute alarm updating operation in VDDRTC 
domain. 
Reading this register can get recent updating value. 


7.5.5.2.11 RTC_HRS_ALM_UPD 


Description: RTC hour alarm. update 
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0x0028 RTC Hour Alarm Update (reset 0x0000_0000) RTC_HRS_ALM_UPD 


i ea 


Reserved 


Type 


Pe a a aan en 


Reserved RTC_HRS_ALM_UPD 


Field Name Type | Reset | Description 
Value 


RTC_HRS_ALM_UPD | [4:0] R/W | 5’hO RTC hour alarm update 
Write new counter value to this register to start an 
hour alarm updating operation in VDDRTC 
domain. 
Reading this register can get recent updating 
value. 


7.5.5.2.12 RTC_DAY_ALM_UPD 


Description: RTC day alarm update 
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0x002C RTC Day Alarm Update (reset 0x0000_0000) RTC_DAY_ALM_UPD 


TO Ee Ee 


Reserved 


Type 


Fe ea a a Pa ap iF a 


RTC. DAY_ALM_UPD 


: 


Field Name Type | Reset | Description 
Value 


sa [po [io 


RTC_DAY_ALM_UPD | [15:0] R/W | 16’hO | RTC day alarm update 
Write new counter value to this register to start a 
day alarm updating operation in VDDRTC domain. 
Reading this register can get recent updating 
value. 


7.5.5.2.13 RTC_INT_EN 


Description: RTC interrupt enable and hour format control 
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0x0030 RTC Interrupt Enable (reset 0x0000_0000) RTC_INT_EN 


ee ea i a a 


Reserved 


Type | Reset 


Value 


RTC_DAY_ALM_UPD_INT_EN Day alarm updating complete interrupt 


enable 
0: disable 


1: enable 


RTC_HRS_ALM_UPD_INT_EN Hour alarm updating complete interrupt 


enable 


RTC_MIN_ALM_UPD—INT_EN Minute alarm updating complete 


interrupt enable 


RTC_SEC_ALM_UPD_INT_EN Second alarm updating complete 


interrupt enable 


RTC_DAY_CNT_UPD_INT_EN Day counter updating complete interrupt 


enable 
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RTCG_HRS_CNT_UPD_INT_EN [10] RW ThO Hour counter updating complete 
interrupt enable 

RTC_MIN_CNT_UPD_INT_EN RW ThO Minute counter updating complete 
interrupt enable 

RTC_SEC_CNT_UPD_INT_EN RW ThO Second counter updating complete 
interrupt enable 

RTC_SPG_UPD_INT_EN RW Tho Spare register updating complete 
interrupt enable 


RTC_AUXALM_INT_EN jt} frw fro | auxiliary alarm interrupt enable 


RTC_HRS_FORMAT_SEL [5] RW 1’ho Hour format select 
0: The read back hour count is 
formatted as 0 to 23. 
1: The read back hour count is 
formatted as 0 to 11, and bit 4 represent 
AM or PM — AM is Q and PM is 1. 


7.5.5.2.14 RTC_INT_RAW_STS 


Description: RTC interrupt raw status 
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0x0034 RTC Interrupt Raw Status (reset 0x0000_0000) RTC_INT_RAW_STS 


Fe ey ed a i ee ea a 


Reserved 


Field Name Type | Reset 
Value 


RTC_DAY_ALM_UPD_INT_RAW_STS [15] Day alarm updating complete 


interrupt raw status 


RTC_HRS_ALM_UPD_INT_RAW_STS [14] Hour alarm updating complete 


interrupt raw status 


RTC_MIN_ALM_UPD_INT_RAW_STS [13] Minute alarm updating complete 


interrupt raw status 


RTC_SEC.ALM_UPD_INT_RAW_STS [12] Second alarm updating 


complete interrupt raw status 


RTC_DAY_CNT_UPD_INT_RAW_STS [11] Day counter updating complete 


interrupt raw status 
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RTCG_HRS_CNT_UPD_INT_RAW_STS Hour counter updating complete 


interrupt raw status 


RTC_MIN_CNT_UPD_INT_RAW_STS Minute counter updating 


complete interrupt raw status 


RTC_SEC_CNT_UPD_INT_RAW_STS Second counter updating 


complete interrupt raw status 


RTC_SPG_UPD_INT_RAW_STS Spare register updating 


complete interrupt raw status 


auxiliary alarm interrupt raw 


status 


7.5.5.2.15 RTC_INT_CLR 


Description: RTC interrupt clear 
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0x0038 RTC Interrupt Clear (reset 0x0000_0000) RTC_INT_CLR 


Fe ey ea i Fe a ae 


Reserved 


Day alarm updating complete 


interrupt clear 
Write 1 to this bit to clear 


corresponding interrupt 


RTC _HOUR_ALM_UPD_INT_CLR Hour alarm updating complete 


interrupt clear 


RTC_MIN_ALM_UPD_INT_CLR Minute alarm updating complete 


interrupt clear 


RTC_SEC_ALM_UPD_INT_CLR Second alarm updating 


complete interrupt clear 


RTC_DAY_CNT_UPD_INT_CLR Day counter updating complete 
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RTC_HOUR_CNT_UPD_INT_CLR i Hour counter updating complete 


interrupt clear 


RTC_MIN_CNT_UPD_INT_CLR i Minute counter updating 


complete interrupt clear 


RTC_SEC_CNT_UPD_INT_CLR í Second counter updating 


complete interrupt clear 


RTC_SPG_UPD_INT_CLR i Spare register updating 


complete interrupt clear 


RTC_AUXALM_INT_CLR 


Reserved 


7.5.5.2.16 RTC_INT_MASK_STS 


Description: RTC interrupt masked status 
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0x003C RTC Interrupt Masked Status (reset 0x0000_0000) RTC_INT_MASK_STS 


ee ed at ee ee a a ee 


Reserved 


Field Name Type | Reset | Description 
Value 


malro fior 


RTC_DAY_ALM_UPD_INT_MASK_STS [15] ThO Day alarm updating complete 
interrupt masked status 

RTC-HRS_ALM_UPD_INT_MASK_STS [14] ThO Hour alarm updating complete 
interrupt masked status 


RTC_MIN_ALM_UPD_INT_MASK_STS [13] 1’ho Minute alarm updating 
complete interrupt masked 
status 

RTC_SEC_ALM_UPD_INT_MASK_STS ThO Second alarm updating 
complete interrupt masked 
status 
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RTC. DAY_CNT_UPD_INT_MASK_STS Day counter updating complete 


interrupt masked status 


RTC_HRS_CNT_UPD_INT_MASK_STS Hour counter updating 


complete interrupt masked 


status 


RTC_MIN_CNT_UPD_INT_MASK_STS Minute counter updating 


complete interrupt masked 


status 


RTC_SEC_CNT_UPD_INT_MASK_STS Second counter updating 


complete interrupt masked 


status 


RTC_SPG_UPD_INT_MASK_STS Spare register updating 


complete interrupt masked 


status 


RTC_AUXALM_INT_MASK_STS auxiliary alarm interrupt 


masked status 


Fe HRI I 


RTC_SEC_INT_MASK_STS Second interrupt masked 


status 


7.5.5.2.17 RTC_SEC_ALM_VALUE 


Description: RTC second alarm value 
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0x0040 RTC Second Alarm Value RTC_SEC_ALM_VALUE 


TE eee 


Reserved 


Type 


Pe a a I | a | 


Reserved RTC_SEC_ALM_VALUE 


Type 


Field Name Type | Reset | Description 
Value 


sim [ro [a 
RTC_SEC_ALM_VALUE | [5:0] Ro |. RTC second alarm value 


7.5.5.2.18 RTC_MIN_ALM_VALUE 


Description: RTC minute alarm value 


0x0044 RTC Minute Alarm Value RTC_MIN_ALM_VALUE 


ee ed ea ee ee 2 2 es 


Reserved 
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Field Name Type | Reset | Description 
Value 


RTC_MIN_ALM_VALUE | [5:0] Rof | RTC minute alarm value 


7.5.5.2.19 RTC_HRS_ALM_VALUE 


Description: RTC hour alarm value 
0x0048 RTC Hour Alarm Value RTC_HRS_ALM_VALUE 


RD ea 


Reserved 


Type 


Re ee 


Reserved RTC_HRS_ALM_VALUE 


Type 


Field Name Type | Reset | Description 
Value 


RTC_HRS_ALM_ VALUE | [4:0] FRO |. RTC hour alarm value 


7.5.5.2.20 RTC_DAY_ALM_VALUE 


Description: RTC day alarm value 
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0x004C RTC Day Alarm Value RTC_DAY_ALM_VALUE 


Ta eee 


Reserved 


Type 


Fee a Fa Eee Pe 


RTC_DAY_VALUE 


Type 


Field Name Type | Reset | Description 
Value 


erelo [ie 
RTC_DAY_ALM_VALUE | [15:0] Ro J- | RTC day alarm value 


7.5.5.2.21 RTC_SPG_VALUE 


Description: RTC spare register value 


0x0050 RTC Spare Register Value RTC_SPG_VALUE 


ee ed ee ee 2 2 Fa 


Reserved 


RTC_SPG_VALUE RTC_ALMLOCK_VALUE 
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Field Name Type | Reset | Description 
Value 


ara | [er 


RTC_SPG_VALUE [15:8] Fro |- | RTC spare register value 
RTC_ALMLOCK_VALUE | [7:0] fro |- | RTC alarm lock register value 


7.5.5.2.22 RTC_SPG_UPD 


Description: RTC spare register update 
0x0054 RTC Spare Register Update (reset 0x0000_0000) RTC_SPG_UPD 


GaN ae Fe pee epee a dl ed |) 


Reserved 


Type 


MSE a ee ee ee 


RTC_SPG_UPD RTC_ALMLOCK_UPD 


Type R/W R/W 


Field Name Type | Reset | Description 
Value 


oar 


RTC_SPG_UPD [15:8] R/W | 8’ho RTC spare register update 
Write new counter value to this register to start a 
spare register updating operation in VDDRTC 
domain. 
Reading this register can get recent updating 
value. 

RTC_ALMLOCK_UPD | [7:0] R/W | 8&’ho RTC alarm lock register update 
Write new counter value to this register to.start a 
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register updating operation in VDDRTC domain. 


Reading this register can get recent updating 


value. 


Write 8’hA5 to this register to unlock alarm 
function, and write other data to lock alarm 
function. That means, software must 8’hA5 to this 
register to enable alarm function before using this 


function. 


7.5.5.2.23 RTC_SEC_AUXALM_UPD 


Description: RTC second auxiliary alarm update 
0x0060 RTC Second Auxiliary Alarm Update (reset 0x0000_0000) C_SEC_AUXALM_UPD 


e one oenaes 


Reserved 


Type 


Pe a ie ae sea ea ae ea ee 


Reserved RTC_SEC_AUXALM_UPD 


Type RW 


Field Name Type | Reset | Description 
Value 


pafro [aw 
RTC_SEC_AUXALM UPD | [5:0] RTC second auxiliary alarm register 


7.5.5.2.24 RTC_MIN_AUXALM_UPD 


Description: RTC minute auxiliary alarm update 
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0x0064 RTC Minute Auxiliary Alarm Update (reset 0x0000_0000) C_MIN_AUXALM_UPD 


ee eda i ee Pa 


Reserved 


Type 


Pe a a FN a | sn a 


Reserved RTC_MIN_AUXALM_UPD 


Type 


Field Name Type | Reset | Description 
Value 


svar no [ao 
RTC_MIN_AUXALM_UPD | [5:0] RTC minute auxiliary alarm register 


7.5.5.2.25 RTC_HRS_AUXALM_UPD 


Description: RTC hour auxiliary alarm update 


0x0068 RTC Hour Auxiliary Alarm Update (reset 0x0000_0000) C_HRS_AUXALM_UPD 


oe aT eae EE ea 


Reserved 
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Field Name Type | Reset | Description 
Value 


sro [ee 
RTC_HRS_AUXALM_UPD | [4:0] RTC hour auxiliary alarm register 


7.5.5.2.26 RTC_DAY_AUXALM_UPD 


Description: RTC day auxiliary alarm update 
0x006C RTC Day Auxiliary Alarm Update (reset 0x0000_0000) C_DAY_AUXALM_UPD 


Ka en ea ee fie a de zd 


Reserved 


Type 


FOP sia Ea 


RTC_DAY_AUXALM_UPD 


Type RW 


Field Name Type | Reset | Description 
Value 


ara [ao Te 
RTC_DAY_AUXALM_UPD | [15:0] 16’hO | RTC day auxiliary alarm register 


7.5.5.2.27 RTC_SEC_CNT_RAW 


Description: RTC second counter raw value 
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0x0070 RTC Second Counter Raw Value RTC_SEC_CNT_RAW 


aE a ee 


Reserved 


Type 


Pe a IN as an 


Reserved RTC_SEC_CNT_RAW 


Type 


Field Name Type | Reset | Description 
Value 


RTC_SEC_CNT_RAW | [5:0] RTC second counter raw value 
Only for debug 


7.5.5.2.28 RTC_MIN_CNT_RAW 


Description: RTC minute counter raw value 


0x0074 RTC Minute Counter Raw Value RTC_MIN_CNT_RAW 


Pees a a a a Fa 


Reserved 
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Field Name Type | Reset | Description 
Value 


RTC_MIN_CNT_RAW | [5:0] RTC minute counter raw value 
Only for debug 


7.5.5.2.29 RTC_HRS_CNT_RAW 


Description: RTC hour counter raw value 
0x0078 RTC Hour Counter Raw Value RTC_HRS_CNT_RAW 


FEI eee a 


Reserved 


Type 


Be e 


Reserved RTC_HRS_CNT_RAW 


Type 


Field Name Type | Reset | Description 
Value 


RTC_HRS_CNT_RAW | [4:0] RTC hour counter raw value 
Only for debug 


7.5.5.2.30 RTC_DAY_CNT_RAW 


Description: RTC day counter raw value 
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0x007C RTC Day Counter Raw Value RTC_DAY_CNT_RAW 


gow EE Ea ea 


Reserved 


Type 


Fe eA a a FJ ep i Pe 


RTC- DAY_CNT_RAW 


Type 


Field Name Type | Reset | Description 
Value 


oar 


RTC_DAY_CNT_RAW | [15:0] RTC day counter raw value 
Only for debug 


7.5.6Application Notes 


Second counter, minute counter, hour counter and day counter always runs in VDDRTC 
domain. But if software wants to access or control these functions, it should set rtc_eb and 


rtc_rtc_eb firstly. 


After setting rtc_eb and rtc_rtc_eb, software can get second, minute, hour and day counter 
value by reading rtc_sec_cnt_value, rtc_min_cnt_value, rtc_hrs_cnt_value and 


rtc_day_cnt_value. 


RTC timer provides second interrupt, minute interrupt, hour interrupt and day interrupt. 


Software can enable these interrupts by setting 1 to rtc_sec_int_en, rtc_min_int_en, 


rtc_sec_hrs_en and rtc_day_int_en, check status by reading rtc_sec_int_mask_sts, 


rtc_min_int_mask_sts, rtc_hrs_int_mask_sts and rtc_day_int_mask_sts, clear these 
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interrupts by writing 1 to rtc_sec_int_clr, rtc_min_int_clr, rtc_hrs_int_clr and 


rtc_day_int_clr. 


Software can update four counter values by writing new value to rtc_sec_cnt_upd, 


rtc_min_cnt_upd, rtc_hrs_cnt_upd or rtc_day_cnt_upd. But the changing takes very long 


time, about 125ms. In order to improve software efficiency, RTC timer provides four 
interrupts to inform software changing completion. Software can enable these interrupts by 


setting rtc_sec_cnt_upd_int_en, rtc_min_cnt_upd_int_en, rtc_hrs_cnt_upd_int_en and 


+ 


rtc_day_cnt_upd_int_en, check status by reading rtc_sec_cnt_upd_int_mask_sts, 


+ 


rtc_min_cnt_upd_int_mask_sts, rtc-hrs_cnt_upd_int_mask_sts and 


rtc_day_cnt_upd_int_mask. sts, clear these interrupts by writing 1 to 


rtc_sec_cnt_upd_int_clr, rtc_min_cnt_upd_int_clr, rtc_cnt_upd_hrs_int_clr and 


+ 


rtc_day_cnt_upd_int clr. 


If changing the same counter, software must wait for current changing completion before 
changing next time. 
If changing different counters, the changes to four counters are independent, and it 


doesn’t need wait for current changing completion before changing next one. 


RTC timer provides an alarm function. If an alarm occurs, alarm interrupt is issued. 
Software can enable this interrupt by setting rtc_almint_en, check status by reading 


rtc_alm_int_mask_sts, and clear this interrupt by writing 1 to rtc_alm_int_clr. 


Alarm value can be configured by writing expected value to rtc_sec_alm_upd, 


rtc_min_alm_upd, rtc_hrs_alm_upd-and rtc_day_alm_upd. But the changing takes very 


long time, about 125ms. In order to improve software efficiency, RTC timer provides four 
interrupts to inform software changing completion. Software can enable these interrupts by 


setting rtc_sec_alm_upd_int_en, rtc_min_alm_upd_int_en, rtc_hrs_alm_upd_int_en and 


rtc_day_alm_upd_int_en, check status by reading rtc_sec_alm_upd_int_mask_sts, 


rtc_min_alm_upd_int_mask_sts, rtc_hrs_alm_upd_int_mask_sts and 


rtc_day_alm_upd_int_mask_sts, clear these interrupts by writing 1 to 


rtc_sec-alm_upd_int_clr, rtc_min_alm_upd_int_clr, rtc_hrs_alm_upd_int_clr and 


rtc_day_alm_upd_int_clr. 


Same as above, if changing the same counter, software must wait for current changing 
completion before changing next time. And if changing different counters, the changes to 
four counters are independent, and it doesn’t need wait for current changing completion 


before changing next one. 
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The chip provides an alarm lock function to enable or disable alarm function. Before using 
alarm, software must write 8’hA5 to rtc_almlock_upd to enable alarm function. To write 
other data to rtc_almlock_upd can disable alarm function. The disable or enable setting 
won't be reset during power-on reset. Because this lock function is in VDDRTC domain, 
software also need wait for changing completion interrupt, and the related interrupt control 


bits are rtc_spg_upd_int_en, rtc_spg_upd_int_mask sts and rtc_spg_upd_int_clr. 


RTC timer also provides the second alarm function, named as auxiliary alarm, which has 
the similar function with alarm except that auxiliary alarm cannot power-up system. 

Auxiliary alarm registers aren’t in VDDRTC power domain, so there aren’t any limitations 
for software to configure related registers, no response interrupts and no need waiting for 


completion. 


If an auxiliary alarm occurs, auxiliary alarm interrupt is issued. Software can enable this 


interrupt by setting rtc_auxalm_int_en, check status by reading rtc_auxalm_int_mask_sts, 


and clear this interrupt by writing 1 to rtc_auxalm_int_clr. 


Auxiliary alarm value can be configured by writing expected value to rtc_sec_auxalm_upd, 


rtc_min_auxalm_upd, rtc_hrs_auxalm_upd and rtc_day_auxalm_upd. 


Because RTC timers are in RTC clock domain, all interrupts can be used to wakeup 
system from deep sleep. Another important function is alarm interrupt can power up base 


band chip from power-down status. 


7.5.7Implementations 


Null 


7.5.8Future Improvements 


In current design, if software wants to update the same registers continuously, it must wait 
for current changing completion before changing next time. Otherwise, both updating may 


fail. 


7.6 Ext Interrupt Controller(EIC) 


7.6.1 Overview 


V.0.98 


The EIC module includes two sub-modules: EIC and SIC. 
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The EIC sub-module provides up to 8 EIC source input signal connection. A de-bounce 
mechanism is used to capture EIC’s stable status and a single-trig mechanism is 
introduced into this sub-module to enhance the input event detect reliability. In addition, 
this sub-module’s clock can be shut off automatically to reduce power dissipation. The 
de-bounce range is from 1 ms to 4s with the step of 1 ms. Those input signals shorter than 


1 ms will be omitted at this sub-module. 


THE SIC sub-module is used to latch some special input signal and send interrupts to 


MCU core, and it can provides up to 8 SIC source input signal connection. 
7.6.2 Features 


7.6.2.1 EIC 
@ high level detect and interrupt generate(not bypass mode) 
@ low level detect and interrupt generate(not bypass mode) 
@ interrupt mask(not bypass mode) 
@ interrupt clear(not bypass mode) 
@ level interrupt generate at system powerdown with once active trig(not bypass mode) 
© keep interrupt stable when no interrupt clear(not bypass mode) 
@ input data sample or mask(not bypass mode) 
@ debounce number configurable(not bypass mode) 
@ only once trig active(not bypass mode) 
@ trig level condition configurable(not bypass mode) 
@ high level detect and interrupt generate(bypass mode) 
@ low level detect and interrupt generate(bypass mode) 
@ interrupt mask(bypass mode) 
@ interrupt clear(bypass mode) 
© input data sample or mask(bypass mode) 
@ level interrupt generate at system power down(bypass mode) 


@ force to open the clock of debounce 


7.6.2.2 SIC 


© Special IRQ or FIQ interrupt on channel 0 is used to latch some input signal 
status and trigger IRQ or FIQ interrupt by level detecting (no edge detecting) 
© Special IRQ or FIQ interrupt on channel 0 is multiplexed from 8 independent input 


sources 
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@ Using Latch circuit to realize interrupt generation, SICINTMSK connected to the 
set port of Latch, and SICINTCLR connected to the clear port of Latch. 

Provide raw status for each of 8 input sources on special channel 

Provide polarity control bit for each of 8 input sources on special channel 
Provide only one clear bit to clear all latches on special channel 


Each input source can be enabled or disabled independently on special channel 


7.6.3 Function Description 


APB APB 
BUS INTERFACE 
Regs 


| 


Detect Debounce 


EIC 


m INT 


ARM 
Core 


Fig 1 EIC block diagram 


As the above diagram shows, SW communicates with EIC module by APB BUS. When the module 


has received active input signals, interrupts will be created to notify ARM core. 
7.6.4 Control Registers 


7.6.4.1. Memory map 


Table 1 EIC Control Register Address Map 


ARM base address: 0x4003_8100 (EICO-7) 
EICO: CHGR_INT; 

EIC1: PBINT2; 

EIC2: PBINT; 

EIC3: AUDIO_HEAD_BUTTON; 
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EIC4:CHGR_CV_STATUS 

EIC5: AUDIO HEAD_INSERT; 
EIC6: VCHG_OVI; 

EIC7: VBAT_OVI 

EIC8: AUDIO HEAD_INSERT2; 
EIC9:BATDET 

EIC10:EXT_RSTN( inverse polarity) 
EIC11-15:RESERVED 


SC2723G Device Specification 


Offset Address Name Description 

0x0000 EICDATA EIC bits data input 

0x0004 EICDMSK EIC bits data mask 

0x0014 EICIEV EIC bits interrupt event 
0x0018 EICIE EIC bits interrupt enable 
0x001C EICRIS EIC bits raw interrupt status 
0x0020 EICMIS EIC bits masked interrupt status 
0x0024 EICIC EIC bits interrupt clear 
0x0028 EICTRIG EIC bits trig control 

0x0040 EICOCTRL EICO control register 
0x0044 EIC1CTRL EIC1 control register 
0x0048 EIC2CTRL EIlC2 control register 
0x004C EIC3CTRL EIC3 control register 
0x0050 EIC4CTRL EIC4 control register 
0x0054 EIC5CTRL EIC5 control register 
0x0058 EIC6CTRL EIC6 control register 
0x005C EIC7CTRL EIC7 control register 
0x0060 EIC8CTRL EIC8 control register 
0x0064 EIC9CTRL EIC9 control register 
0x0068 EIC10CTRL EIC10 control register 


7.6.4.2 Register Descriptions 


7.6.4.2.1 EICDATA 


Description: EIC bits data register, read only 


V.0.98 Spreadtrum Communications, Inc., Confidential and Proprietary 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


182 of 513 


GY SPREADTRUM SC2723G Device Specification 


0x0000 (reset 0x0000_0000) EICDATA 


fs ie fe aa se ead le ca) 


Reserved 


Type 


ea ae 


Reserved EICDATA 


Type 


d Type | Reset Description 
Value 
EICDATA [7:0] Ro [eno | EIC bits data input 


Note: EICDATA synchronizes the original data inputs with 2 cycles of Rtcdiv5_clk, so SW need delay 


2ms to get the exact value of original data inputs when Rtcdiv5_clk is enabled. 


7.6.4.2.2 EICDMSK 


Description: EIC bits data mask register 
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0x0004 (reset 0x0000_0000) EICDMSK 


ae es eae 


Reserved 


Type 


Pe ead a IN a eI iF Pe 


Reserved EICDMSK 


Es : 


d Type | Reset | Description 
Value 


EICDMSK [7:0] EICDATA register can be read if EICDMSK set “1” 


7.6.4.2.3 EICIEV 


Description: EIC bits interrupt status register 


0x0014 (reset 0x0000_00FF) EICIEV 


fe a a ee ed a ed a 


Reserved 


Type 


Reserved EICIEV 


Oe sd is a ee ee es 
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d Type | Reset | Description 
Value 


EICIEV [7:0] R/W 8'hFF EIC bits interrupt status register: 
“1” high levels trigger interrupts, 
“0” low levels trigger interrupts. 


7.6.4.2.4 EICIE 


Description: EIC bits interrupt enable register 


0x0018 (reset 0x0000_0000) EICIE 


ca a ee Ue eo 


Reserved 


Type 


Pe SH ee a ee i ea a | ea 


Reserved EICIE 


Type 


d Type | Reset | Description 
Value 


EICIE [7:0] R/W 8’hO EIC bits interrupt enable register: 
“1” corresponding bit interrupt is enabled. 
“0” corresponding bit interrupt isn’t enabled 


7.6.4.2.5  EICRIS 
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Description: EIC bits raw interrupt status register, and it reflects the status of interrupts 


trigger conditions detection on pins (prior to EICMIS) 


0x001C (reset 0x0000_0000) EICRIS 


EBRD aaa 


Reserved 


Type 


Ke ta e ee a CT 


Reserved EICRIS 


Type 


Type | Reset Description 
Value 


EICRIS [7:0] 8’hO EIC bits raw be aa status register: 
“41” interrupt condition met 
“0” condition not met 


7.6.4.2.6 EICMIS 


Description: ElC bits masked interrupt status register 
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0x0020 (reset 0x0000_0000) EICMIS 


a ees a ea 


Reserved 


Type 


Reserved EICMIS 


Fe ead a eI a eI i Pe 


Type 


Note: EICMIS = EICIE & EICRIS 


d Type | Reset | Description 
Value 


EICMIS [7:0] 8’hO EIC bits masked interrupt status register: 
“1” Interrupt active 
“0” interrupt not active 


7.6.4.2.7  EICIC 


Description: EIC bits interrupt clear register 
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0x0024 (reset 0x0000_0000) EICIC 
a ees Ea ea 
se 


: 


Pa ead a I a eI i Pe 


Reserved EICIC 


: 


o OC EO 


d Type | Reset | Description 
Value 


EICIC [7:0] WO 8’hO EIC bits interrupt clear register: 
“1” clears detected interrupt. 
“0” has no.effect. 


7.6.4.2.8 EICTRIG 


Description: EIC bits trig control register 
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0x0028 (reset 0x0000_0000) EICTRIG 


eee e Ea ea 


Reserved 


: 


Fe ead a eI a eI i Pe n 


Reserved EICTRIG 


: 


cl Dn 


d Type | Reset | Description 
Value 


EICTRIG [7:0] WO 8’hO EIC bits trig control register: 
“1”: generate the trig_start pulse 
“0”: no effect 
It must set EICTRIG for using de-bounce function 
and getting active interrupt. 


7.6.4.2.9 EICOCTRL 


Description: EICO control register 
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0x0040 (reset 0x0000_ 4032) EICOCTRL 


doe EE Ee ae 


Reserved 
EJ 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
FO 
RC 
DB 
E. 
NC 
Name | CL Reserved DBNC_CNT 
E 
K 4 
N 
DB 
NC 
Type | RW | RW RO R/W 


Na Type | Reset Description 
Value 


FORCE_CLK_DBNC | [15] R/W | 1’hO 1: clock of donc forced open; 

0: no effect 
DBNC_EN [14] R/W de-bounce mechanism enable or disable: 

1 enable,0 disable(bypass) 
Yayo e [aoe 


DBNC_CNT [11:0] R/W | 12’h032 | de-bounce counter period value setting, the unit 
is millisecond 


7.6.4.2.10 EIC1CTRL 


Description: EIC1 control register 
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0x0042 (reset 0x0000_4032) EIC1CTRL 


doe EE ae 


Reserved 
EJ 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
FO 
RC 
DB 
E. 
NC 
Name | CL Reserved DBNC_CNT 
E 
K 4 
N 
DB 
NC 
Type | RW | RW RO R/W 


Na Type | Reset Description 
Value 


FORCE_CLK_DBNC | [15] R/W | 1’hO 1: clock of donc forced open; 

0: no effect 
DBNC_EN [14] R/W de-bounce mechanism enable or disable: 

1 enable,0 disable(bypass) 
Yayo e [aoe 


DBNC_CNT [11:0] R/W | 12’h032 | de-bounce counter period value setting, the unit 
is millisecond 


7.6.4.2.11 EIC2CTRL 


Description: ElC2 control register 
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0x0048 (reset 0x0000_ 4032) EIC2CTRL 


do EE ae 


Reserved 
EJ 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
FO 
RC 
DB 
E. 
NC 
Name | CL Reserved DBNC_CNT 
E 
K 4 
N 
DB 
NC 
Type | RW | RW RO R/W 


Na Type | Reset Description 
Value 


FORCE_CLK_DBNC | [15] R/W | 1’hO 1: clock of donc forced open; 

0: no effect 
DBNC_EN [14] R/W de-bounce mechanism enable or disable: 

1 enable,0 disable(bypass) 
Yayo e [aoe 


DBNC_CNT [11:0] R/W | 12’h032 | de-bounce counter period value setting, the unit 
is millisecond 


7.6.4.2.12 EIC3CTRL 


Description: EIC3 control register 
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0x004C (reset 0x0000_ 4032) EIC3CTRL 


oe Ee Ea ea 


Reserved 
EJ 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
FO 
RC 
DB 
E. 
NC 
Name | CL Reserved DBNC_CNT 
E 
K 4 
N 
DB 
NC 
Type | RW | RW RO R/W 


Na Type | Reset Description 
Value 


FORCE_CLK_DBNC | [15] R/W | 1’hO 1: clock of donc forced open; 

0: no effect 
DBNC_EN [14] R/W de-bounce mechanism enable or disable: 

1 enable,0 disable(bypass) 
Yayo e [aoe 


DBNC_CNT [11:0] R/W | 12’h032 | de-bounce counter period value setting, the unit 
is millisecond 


7.6.4.2.13 EICACTRL 


Description: ElC4 control register 
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0x0050 (reset 0x0000_ 4032) EIC4CTRL 


doe EE ae 


Reserved 
EJ 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
FO 
RC 
DB 
E. 
NC 
Name | CL Reserved DBNC_CNT 
E 
K 4 
N 
DB 
NC 
Type | RW | RW RO R/W 


Na Type | Reset Description 
Value 


FORCE_CLK_DBNC | [15] R/W | 1’hO 1: clock of donc forced open; 

0: no effect 
DBNC_EN [14] R/W de-bounce mechanism enable or disable: 

1 enable,0 disable(bypass) 
Yayo e [aoe 


DBNC_CNT [11:0] R/W | 12’h032 | de-bounce counter period value setting, the unit 
is millisecond 


7.6.4.2.14 EICSCTRL 


Description: EIC5 control register 


V.0.98 Spreadtrum Communications, Inc., Confidential and Proprietary 194 of 513 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GPSPREADTRUM SC2723G Device Specification 


0x0054 (reset 0x0000_ 4032) EIC5CTRL 


doe EE Ea ea 


Reserved 
EJ 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
FO 
RC 
DB 
E. 
NC 
Name | CL Reserved DBNC_CNT 
E 
K 4 
N 
DB 
NC 
Type | RW | RW RO R/W 


Na Type | Reset Description 
Value 


FORCE_CLK_DBNC | [15] R/W | 1’hO 1: clock of donc forced open; 

0: no effect 
DBNC_EN [14] R/W de-bounce mechanism enable or disable: 

1 enable,0 disable(bypass) 
Yayo e [aoe 


DBNC_CNT [11:0] R/W | 12’h032 | de-bounce counter period value setting, the unit 
is millisecond 


7.6.4.2.15 EIC6CTRL 


Description: EIC6 control register 
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0x0058 (reset 0x0000_ 4032) EIC6CTRL 


ee ee ae 


Reserved 
EJ 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
FO 
RC 
DB 
E. 
NC 
Name | CL Reserved DBNC_CNT 
E 
K 4 
N 
DB 
NC 
Type | RW | RW RO R/W 


Na Type | Reset Description 
Value 


FORCE_CLK_DBNC | [15] R/W | 1’hO 1: clock of donc forced open; 

0: no effect 
DBNC_EN [14] R/W de-bounce mechanism enable or disable: 

1 enable,0 disable(bypass) 
Yayo e [aoe 


DBNC_CNT [11:0] R/W | 12’h032 | de-bounce counter period value setting, the unit 
is millisecond 


7.6.4.2.16 EIC7CTRL 


Description: EIC7 control register 
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0x005C (reset 0x0000_ 4032) EIC7CTRL 


oe Ee Ea ea 


Reserved 
EJ 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
FO 
RC 
DB 
E. 
NC 
Name | CL Reserved DBNC_CNT 
E 
K 4 
N 
DB 
NC 
Type | RW | RW RO R/W 


Na Type | Reset Description 
Value 


FORCE_CLK_DBNC | [15] R/W | 1’hO 1: clock of donc forced open; 

0: no effect 
DBNC_EN [14] R/W de-bounce mechanism enable or disable: 

1 enable,0 disable(bypass) 
Yayo e [aoe 


DBNC_CNT [11:0] R/W | 12’h032 | de-bounce counter period value setting, the unit 
is millisecond 


7.6.4.2.17 EIC8CTRL 


Description: EIC8 control register 
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0x005C (reset 0x0000_ 4032) EIC8CTRL 


doe aE Ea ea 


Reserved 
EJ 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
FO 
RC 
DB 
E. 
NC 
Name | CL Reserved DBNC_CNT 
E 
K 4 
N 
DB 
NC 
Type | RW | RW RO R/W 


Na Type | Reset Description 
Value 


FORCE_CLK_DBNC | [15] R/W | 1’hO 1: clock of donc forced open; 

0: no effect 
DBNC_EN [14] R/W de-bounce mechanism enable or disable: 

1 enable,0 disable(bypass) 
Yayo e [aoe 


DBNC_CNT [11:0] R/W | 12’h032 | de-bounce counter period value setting, the unit 
is millisecond 


7.6.4.2.18 EICOCTRL 


Description: EIC9 control register 
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0x005C (reset 0x0000_ 4032) EIC9CTRL 


de Eas Ea a 


Reserved 
EJ 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
FO 
RC 
DB 
E. 
NC 
Name | CL Reserved DBNC_CNT 
E 
K 4 
N 
DB 
NC 
Type | RW | RW RO R/W 


Na Type | Reset Description 
Value 


FORCE_CLK_DBNC | [15] R/W | 1’hO 1: clock of donc forced open; 

0: no effect 
DBNC_EN [14] R/W de-bounce mechanism enable or disable: 

1 enable,0 disable(bypass) 
Yayo e [aoe 


DBNC_CNT [11:0] R/W | 12’h032 | de-bounce counter period value setting, the unit 
is millisecond 


7.6.4.2.19 EIC10CTRL 


Description: ElC10 control register 
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0x005C (reset 0x0000_ 4032) EIC10CTRL 


ede EE ae 


Reserved 
EJ 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
FO 
RC 
DB 
E. 
NC 
Name | CL Reserved DBNC_CNT 
E 
K 4 
N 
DB 
NC 
Type | RW | RW RO R/W 


Na Type | Reset Description 
Value 


FORCE_CLK_DBNC | [15] R/W | 1’hO 1: clock of donc forced open; 

0: no effect 
DBNC_EN [14] R/W de-bounce mechanism enable or disable: 

1 enable,0 disable(bypass) 
Yayo e [aoe 


DBNC_CNT [11:0] R/W | 12’h032 | de-bounce counter period value setting, the unit 
is millisecond 


7.6.4.2.20 Related Clock & Interrupt control registers 
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Table 2 Related Clock & Interrupt control registers 


0x2090_0214 | CTRLO APB clock Enable of total system 
0x2090_0218 | CTRL5 of a Remap control 


ARM interrupt status, using No.8 
0x8000_3000 | ARM_INT_STATUS | [24] interrupt for EIC and No.24 interrupt 
for EICA 


Fei sow [wenn [ea |e e 
ease [wens |e) | o [atienenoiocor 
nome me foe ||» feere 
[more ro. aco-cw [eso | 0 state 
ess [poreo on [ov | o roana 
none [eae a E o [renean 
COC 
wen oo a | o esee 
wen [poo |i” | |i cocoa 
none we [eae ft [8 preo 
asin soc [eae fem [0 [ieser 


7.6.5 Application Notes 


7.6.5.1 Programming Model 
For EIC sub-module, software needs to adopt corresponding steps as follows: 


1) When system resets, EIC module is also under the reset status and cannot 
capture the EIC input signals. At the process of system initialization, ARM 
needs to configure the EIC input signal detecting conditions, such as ‘17/0’ 
detection, read INT status registers and write EICIC to clear the EIC INTs. 
Then, if necessary, ARM sends a trig_start pulse to commence one EIC 


signal detection process. Before system enters deep-sleep mode.or closes 
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PCLK, it ought to assure that EIC INT has been enabled and cleared and 
system has sent out active trig_start pulse. 

2) After receiving the trig_start pulse, EIC module starts the process of EIC 
signal detection. If EIC captures one stable input signal, it will send an INT to 
ARM, shut off the clock of debounce circuit automatically and wait for next 
trig_start pulse. 

3) When ARM receives the EIC INT again, it enters INT process flow. And if EIC 
input condition changes, ARM needs to configure those detecting condition 
registers again. Then, if necessary, ARM sends a trig_start pulse again to 
commence a new EIC signal detection process. 

4) Step 1 to step 3 cycles. 

5) For the debounce bypass mode, ARM can receive INT without the need of 


sending trig_start pulse. 


7.6.5.2 Programming Notes 


1)The register, EICIEV, is used to set the input signal constraints for INT 
trigger. 

2) EICINT comes from EICMIS, which EICMIS is equal to EICIE & EICRIS. So, 
if it needs to get some EIC’ INT, the EICIE should be unmasked. And if ARM 
has received one EIC INT, it maybe need to mask the corresponding bit of 
EICIE to avoid to received the same INT, and set corresponding bits 1 to of 
EICIC. 

3) The interval of two EIC trigger instructions needs be longer than 2 ms. 

4) To quit EIC FSM correctly, it needs 2 or 3 additional milliseconds. So it needs 


consider the additional time for exact debounce period. 


7.7 Aux ADC Controller(ADC) 


7.7.1. Overview 


The AuxADC is a 32-channel 12bits ADC, it samples VBAT voltage, touch panel signals, 


etc. The channel assignment is shown in below. 


Table 7-1 ADC Channel Assignment 


Channe | Application 


fo General signal input channel ADCIO, the signal is from external input. 
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V.0.98 


BAT_DET input, the signal is on chip 


General signal input channel ADCI1, the signal is from external input. 
2 General signal input channel ADCI2, the signal is from external input. 
3 General signal input channel ADCI3, the signal is from external input. 


PROG2ADC (in Charger) signal input channel, the signal is on chip. 


5 VBAT signal input channel, the signal is on chip 


VFB_ARM/VFB_CORE/VFB_MEM/VDCDC_GEN/VFB_RF/VFB_CON/VFB_ 
WPA input channel, the signal is on chip. 


7 

10 
11 
12 


oo 


A 


VDD_DCXO_CAL LDO low power mode reference voltage signal input 


channel, the signal is on chip. 


Reserved 


Reserved 


Reserved 
Reserved 
Reserved 


HEADMIC signal input channel, the signal is on chip. 


15 
16 
17 
18 
19 

0 


2 


ine) 


N ine) 
o Po = 


VDD1V8/VDDCAMD/VDDCAMIO/VDDRF0/VDDGEN1/VDDGENO input 


channel, the signal is on chip. 


LDO AVDD28/VDDCAMA/VDDSIM2/VDDSIM1/VDDSIM0, the signal is on chip 
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VDDWIFIPA/VDDCAMMOT/VDDEMMCCORE/VDD_DCXO/VDDSDCORE/VD 
D2V8 input channel, the signal is on chip 


-VIBR_OUT/KPLED_OUT input channel, the signal is on chip. 
OTP, the signal is on chip. 


Sleep LDO reference voltage in LDO_DCDCin_TOP input channel, the signal 


ye) 
(o>) 


is on chip 


Input channel of Sleep LDO reference voltage in LDO_VBAT_B_TOP, the 


singal is on chip 


ye) 
(oe) 


Input channel of Sleep LDO reference voltage in LDO_VBAT_A_TOP, the 


singal is on chip 


LDO VDDSDIO/VDDSDUSB/VDDSD input channel, the signal is on chip 
DP input channel, the signal is on chip 
DM input channel, the signal is on chip 


The AuxADC mainly arbitrates multi-channel ADC request and controls the sampling 


process of analog part. Among these 32 channels, all channels can be controlled by SW, 
and therefore, they are called SW channels. They are-also can be controlled by HW, they 
are also called HW channels. It includes 16 high priority HW channels and 16 low priority 
HW channels, the priority is: high priority HW channels > SW channels > low priority HW 


channels. 


Fast HW request 
aw 7 
q 


Hit request 
—— ~ p Request a aa 
SW request a Arbiter > 4 Analog INO 
—— 0 | «Analog IN1 
e i 
Slow HW request ~| ! 


CH CFG 


Hit Analog IN 


7» 
<- 


«Analog INn 


Figure 7-5 AuxADC Requests and Channels 


7.7.2 Features 
@ Sample frequency >= 85 kHz; 


® Support arbitration between SW and HW channels; 
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@ Support up to 32 channels; 
@ Support interrupt functions; 
® Configurable channel ID for HW channel; 


® Configurable sampling delay for HW channel; 


7.7.3 Signal Description 


There are 32 signal sources to ADC, 4 are from external, 19 are connected on chip and 
others are reserved. The external input signals are for ADC channels 0~3, as listed in 


below. 


Table 7-2 ADC signal list 


ADCIO (Ch0) Pe |e General signal input, it is for ADC channel 0. 


ADCI1 (Ch1) EMES General signal input, it is for ADC channel 1. 
ADCI2 (Ch2) BAES General signal input, it is for ADC channel 2. 
ADCI3 (Ch3) a General signal input, itis for ADC channel 3. 


7.7.4 Function Description 


The ADC application circuit is as follow. 


External Analog IN 


AuxADC 


qgQo-o 5s > 


Internal Analog IN 


4 APB Bus 


Figure 7-6 ADC Application Diagram 


The ADC is controlled by system through APB bus, and it is used to check 10 signals from 
different sources. ADC does the channel arbitration and ADC conversion control. The 


ADC’s block diagram is shown in the following figure. 
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AuxADC 
Controller AUXAD! 12B adc. 


analog 
N f 
D 


AUXAD_DAT[11:0] 


A 


> 


> 
D> p 


N 
A 
A 


A 
A 
A 


| 


A 
A 
A 


12b 


x< D 
> PpP pD 
kd RA KA kA RA 
A 
= 


A 
AUA 


Digital Part. | Analog Part 


Figure 7-7 ADC controller block diagram 


The ADC includes a digital control part and an analog conversion part. The digital control 
part arbitrates and responds to the sampling request, sends the control to the analog part. 
The analog part consist of a DAC (digital to analog convertor), and a comparator. The 
DAC converses the input data to a reference voltage, while the comparator compares the 


reference voltage and input voltage and sends out a compare result. 


First, the digital part powers up the analog part, and gives an initial data (0x800) to the 
analog part. After the initial process, the ADC starts the MSB conversion. The initial data is 
for half reference voltage. If the input voltage is greater than it, the data will be changed to 
0xC00, else the data will be changed to 0x400. After such 12 iterations, all 12 bits are 
complete, and the active ADC data occurs and can be outputted. The ADC conversion 


process is as in the figure below. 
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AUXAD_CLK | oo | 
(6.5MHz) 


AUXAD_RSTn 


AUXAD_12B/GS 
/SCALE/SLOW 
/IN_MODE 


AUXAD_INIT 


AUXAD_DVALID 


AUXAD_DAT 
/adc_dout 


XxXxX Initial Data BITI11] | BIT[10] a BIT[1] BIT[O] Valid Data 


adc_latch1 


adc_vetrl 


adc_cs/cs1/im 


NOTE: 
AUXAD_SLOWS='0’, initial is 10 cycles; AUXAD_SLOW="1’, initial is 26 cycles; 
AUXAD_12B='0', sampling is 42 cycles; AUXAD_12B='1’, sampling is 50 cycles; 


Figure 7-8 ADC Conversion 


The normal initial time includes 10 6.5MHz cycles, they also can be configured as slow 
mode, it includes 26 6.5MHz cycles. When the ‘adc_in_mode’ is set to ‘1’, it will improve 


ADC internal impedance. 
7.7.5 Control Registers 


7.7.5.1 Memory map 


Offset 
Description 
Address 
0x0000 ADC_CTRL ADC control 
0x0004 ADC_SW_CH_CFG ADC SW channel configuration 
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Offset 
Description 
Address 


7.7.5.2 Register Descriptions 


7.7.5.2.1. ADC_CTRL 


Description: ADC module control. 
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0x0000 ADC control register ADC_CTRL 


eS a a a 


“= oa = BPE 


| Type | Sa OOo 


Field Name Type | Reset | Description 
Value 


SW_CH_RUN_NUM | [7:4] The number of SW channel accessing, it is N+1. 
ee CC a 


ADC_12B [2] RW |1h1 ADC 12bits mode 
0: ADC in 10bits mode; 
1: ADC in 12bits mode. 
SW_CH_RUN [1] WO ThO SW channel run, 
Write ‘1’ to run a SW channel accessing, it is 
cleared by HW. 
ADC_EN R/W | 1’hO ADC global enable, 
0: ADC module disable; 
1: ADC module enable. 


7.7.5.2.2 ADC_SW_CH_CFG 


Description: ADC SW channel control. 
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0x0004 ADC SW channel control (reset 0x0f) ADC_SW_CH_CFG 


ee ee ea a i eS nie 


EO fo i 


| Type | 


Ss. DOOOOON 


Field Name Type | Reset | Description 
Value 
[15: ThO Reserved 
9] 


CH_IN_MO R/W | 1’hO Analog signal input mode, 
DE 0: Resistance path; 
1: Capacitance path. 


O pepe pee 


CH_SLOW R/W |1h0 ADC coversion speed control, 
0: quick mode; coversion initial includes 10 ADC clocks; 
1: slow mode, conversion initial includes 26 ADC clocks. 
NOTE: it is only for TPC channels. 

CH_SCALE | [5] | R/W | 1’hO ADC scale setting for current ADC channel, 
0: little scale; 
1: big scale. 


CH_ID 7 0 | RW | 5h1f ADC channel ID, 
AUX ADC 32 channel inputs selections 
4’h0:for general ADCIO, 
4’h1:for general ADCI1 
4’h2:for general ADCI2, 
4h3:for general ADCI3 
5’h4: for PROG2ADC, analog internal 
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5'h5: for VBATSENSE , analog internal 
5’h6:for VCHGSEN, analog internal 
5’h7 for VCHGBandGap, analog internal 
5’h8 for V_ISENSE, analog internal 
5’h9: floating; 

5’hA: floating; 

5’hB: floating; 

5’hC: floating; 

5’hD: for DCDC calibratioin, analog internal 
DCDC_CAL_SEL[1:0] 

001: ARM, 

010: CORE, 

011: MEM, 

100: GEN, 

101: RF, 

110: CON, 

111: WPA, 


5’hE: for low power mode LDO DCXO reference voltage, 


analog internal 

5’hF: floating; 

5’h10: floating; 

5h11: floating; 

5’h12: floating; 

5’h13: floating 

5h14: for HEADMIC, analog internal 


AUDIO_V2ADC_SEL[14:11] 


0001: HEADMIC_IN 
0010: GND_DET 

0011: HEAD_DRO_L 
0100: HEADSET_L_INT 
0101:VDDVB 
0110:VDDAO 
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0111:VDDPA 
1000:CPVDD 

1001 :MICBIAS 
1010:AUXMICBIAS 
1011:HEADMICBIAS 
5’n15: for DCDC supply LDO, analog internal 
LDODCDC_CAL_SEL[2:0] 
001: VDD1V8 

010: VDDCAMD 

011: VDDCAMIO 

100: VDDRFO 

101: VDDGEN1 

110: VDDGENO 


5’n16: for VBATD domain LDO analog internal 
LDOB_CAL_SEL[2:0] 

001: AVDD28 

010: VDDCAMA 

011: VDDSIM2 

100: VDDSIM1 

101: VDDSIMO 


5’h17: for VBATA domain LDO, analog internal 


LDOA_CAL_SEL[2:0] 

001: VDDWIFIPA 

010: VDDCAMMOT 

011: VDDEMMCCORE 

100: VDD_DCXO 

101: VDDSDCORE 

110: VDD2V8 

5°18: for KPLED/VIBR, analog internal 
CUR_DRV_CAL_SEL[1:0] 
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10: VIBR_OUT 
11: KPLED_OUT 


5°19: for temperature sensor, analog internal 


5h1A: LDO_DCDCin. TOP, Low power mode reference 


voltage 


5’h1B: LDO_VBAT_B_TOP, Low power mode reference 


voltage 


5’h1C: LDO_VBAT_A_TOP, Low power mode reference 


voltage 


5h1D: LDO calibration SDIO/USB/FGU, analog internal 
LDOD_CAL_SEL[1:0] 

01: VDDSDIO 

10: VDDSDUSB 

11 :VDDSD 


5’h1E: DP from terminal 


5’h1F:.DM from terminal 


Only one channel can be selected one time. 


(default 5’b11111) 


7.7.5.2.3,> ADC_HW_CH_CFG 


Description: ADC HW channel control. 
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ADC_FAST_HW_CHx 
_CFG 


0x0008~0x0024 ADC fast HW channel x cfg (reset Oxf) (x=0, 1, 2,...,7) 


ADC_SLOW_HW_CHx 
0x0028~0x0044 ADC slow HW channel x cfg (reset Oxf) (x=0, 1, 2,...,7) 


_CFG 
e a E 


E X 


| Type | 


Field Name Type | Reset Description 
Value 


Pfs few eee 


CH_IN_ MODE Analog signal input mode, 
0: Resistance path; 
1: Capacitance path. 


CH_SLOW 


CH_SCALE 


Current channel delay enable, 
0- disable; 


1- enable. 


R/W VRO ADC coversion speed control, 
0: quick mode, coversion initial includes 10 ADC 
clocks; 
1: slow mode, conversion initial includes 26 ADC 
clocks. 
NOTE: it is only for TPC channels. 


ADC scale setting for current ADC channel, 
0: little scale; 


1: big scale. 


CH_ID [4:0] Same as “ADC_HW_CH_CFG’. 
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7.7.5.2.4 ADC_HW_CH_DELAY 


Description: ADC HW channel accessing delay. 


0x0048 ADC HW channel delay ADC_HW_CH_DELAY 


ARs ee a i ee es 


Reserved HW_CH_DELAY 


me | : 


Field Name Type | Reset | Description 
Value 


HW_CH_DELAY_ | [7:0] R/W 8’hO ADC HW channel accessing delay, its unit is ADC 
clock. 
It can be use for signal without enough setup time. 


7.7.5.2.5 ADC_DAT 


Description: ADC conversion result. 


0x004c ADC data ADC_DAT 


AR a a ee ee eee 


Reserved ADC_DAT 


Type 


Field Name Type | Reset | Description 
Value 


ADC_DAT [11:0] Ro | 12h0 | ADC conversion result. 
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When with one more result, each read gets one 


result. 


7.7.5.2.6 ADC_IRQ_EN 


Description: ADC interrupt enable. 


0x0050 ADC interrupt enable ADC_IRQ_ EN 


PN eH es ae ee ed 2 Fa 


E o f 


| Type | 


Field Name Type | Reset | Description 
Value 


ADC_IRQ_EN R/W ThO ADC a a ooo enable, 
0: interrupt disable; 
1: interrupt enable. 


7.7.5.2.7 ADC_IRQ_CLR 


Description: ADC interrupt clear. 
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0x0054 ADC interrupt clear ADC_IRQ_CLR 


A EES NES Aa aE ea eS 


| Type | 


Field Name Type | Reset | Description 
Value 


ADC_IRQ_CLR o fwo fro | ADC interrupt clear. Write “1” to clear. 


7:7.5.2.8 ADC_IRQ_STS 


Description: ADC masked interrupt. 


0x0058 ADC interrupt status ADC_IRQ_STS 


pee i ec ed e e 


| Type | 


Field Name Type | Reset | Description 
Value 
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7.7.5.2.9 ADC_IRQ_RAW 


Description: ADC raw interrupt. 


ADC raw interrupt ADC_IRQ_RAW 


ae: : 


| Type | 


Field Name Type | Reset | Description 
Value 


ADC_IRQ_RAW o [Ro | rho ADC raw interrupt: 


7.7.5.2.10 ADC_DEBUG 


Description: ADC debug info. 


0x0060 ADC debug info. (only for debug purpose) ADC_DEBUG 


Io eG eee ee Ae eae 


ADC_DBG_CH ADC_DBG_STATE ADC_DBG_CNT 


Field Name Type | Reset | Description 
Value 
ADC_DBG_CH [15:11] 5’h1f Current accessing channel, 
0~7: fast HW channel 0~7; 
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8: SW channel; 
9~16: slow HW channel 0~7; 
31: NO request; 


ADC_DBG_STATE | [10:8] 3’hd ADC state machine status, 
0: idle; 
1: fast HW req; 
2: SW req; 
3: slow HW req; 
4: fast HW wait; 
5: slow HW wait; 
Others: reserved 


ADC_DBG_CNT [7:0] 8’hO ADC internal counter status, 
0: idle; 
1~n: work or wait counter; 


7.7.6 Application Notes 


7.7.6.1 


V.0.98 


Program Flow 


Before configure module, set some global parameters, includes sub-module enable, clock 


enable, etc. 


Flow for SW request channels 

- Clear ARM’s ADC interrupt, and enable it; 

- Configure ADC module registers; 

- Enable ADC module, set “ADC_EN” bit of ADC_CTRL; 

- When program needs to use ADC, configure ADC_SW_CH_CFG, and set 
“SW_CH_RUN’ bit of ADC_CTRL to ‘1’; 

-When ARM’s analog-die interrupt asserts, and “adc_irq” occurs or “SW_CH_RUN” 


changes to ‘0’, read out the sample data; 
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7.7.6.2 Program Notes 


7.8 Interrupt Controller(INTC) 


7.8.1 Decription 


SC2723G support one interrupt controller. 


7.8.2 Memory map 


Address | Register Name Description 
Offset 


0x000 INT_MASK. STATUS Masked interrupt status 


0x004 INT_RAW_STATUS Raw interrupt status 
0x008 INT_EN Interrupt enable 


7.8.3 Registers Description 
INT_MASK_STATUS 


Description: Analog die Masked interrupt 
0x0000 Masked interrupt(reset 0x0000_0000) INT_MASK_STATUS 


Ee a aa 


Reserved 


Type 


AUD | AUD 


Reserved 
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Description 


[31:1 Reserved 
k 


THM_l l 


CAL_INT_MASK.STATUS 


AUD_PROTECT_INT_MASK_STATU 


S 


AUD_HEAD_BUTTON_INT_MASK_S 


TATUS 


EIC_INT_MASK_STATUS 


FGU_INT_MASK_STATUS 


WDG_INT.MASK_STATUS 


va [> [ve e 


This interrupt is masked from 
THM_INT_RAW_STATUS by 
THM_INT_EN 


This interrupt is masked from 
CAL_INT_RAW_STATUS by 
CAL_INT_EN 


This interrupt is masked from 
AUD_PROTECT_INT_RAW_STATU 
S by AUD_PROTECT_INT_EN 


This interrupt is masked from 
AUD_HEAD_BUTTON_INT_RAW_S 
TATUS by 
AUD_HEAD_BUTTON_INT_EN 


This interrupt is masked from 
EIC_INT_RAW_STATUS by 
EIC_INT_EN 


This interrupt is masked from 
FGU_INT_RAW_STATUS by 
FGU_INT_EN 


This interrupt is masked from 
WDG_INT_RAW_STATUS by 
WDG_INT_EN 
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RTC_INT_MASK_STATUS This interrupt is masked from 
RTC_INT_RAW_STATUS by 
RTC_INT EN 


IMPD_INT_MASK_STATUS This interrupt is masked from 


IMPD_INT_RAW_STATUS by 
IMPD_INT_EN 


ADC_INT_MASK_STATUS This interrupt is masked from 
ADC_INT_RAW_STATUS by 
ADC_INT_EN 


INT_RAW_STATUS 


Description: analog die raw interrupt 
ET Ba eee Seles 
un | a aa 


Type 


pee EI a SIE Ee a 


| Type | 
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Valu 
e 
| l B | "i 


o pepe pe 


a This interrupt has two 
sources: THM interrupt and 
THM_INT_DEB which are 
selected by INT- DEBUG_EN 


CAL_INT_RAW_STATUS , This interrupt has two sources: 
CAL interrupt and 
CAL_INT_DEB which are 
selected by CAL_DEBUG_EN 


AUD_PROTECT_INT. RAW_STATUS This interrupt has two sources: 
AUD PROTECT interrupt and 
AUD_PROTECT_INT_DEB 
which are selected by 
INT_DEBUG_EN 


AUD_HEAD_BUTTON_INT_RAW_STATU , This interrupt has two sources: 

5 AUD HEADBUTTON interrupt 
and 
AUD_HEADBUTTON_INT_DE 
B which are selected by 
INT_DEBUG_EN 


EIC_INT RAW_STATUS , This interrupt has two sources: 
EIC interrupt and 
EIC_INT_DEB which are 
selected by INT _DEBUG_EN 


FGU_INT_RAW_STATUS ; This interrupt has two sources: 
FGU interrupt and 
FGU_INT_DEB which are 
selected by F@U_DEBUG_EN 


WDG_INT_RAW_STATUS i This interrupt has two sources: 
WDG interrupt and 
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RTC_INT_RAW_STATUS 


IMPD_INT_RAW_STATUS 


ADC_INT_RAW_STATUS 


INT_EN 


Description: Analog die interrupt enable 


Interrupt enable(reset 0x0000_05FF) 


Reserved 
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WDG_INT_DEB which are 
selected by INT _DEBUG_EN 


This interrupt has two sources: 
RTC interrupt and 
RTC_INT_DEB which are 
selected by INT _DEBUG_EN 


This interrupt has two sources: 


IMPD interrupt and 
IMPD_INT_DEB which are 
selected by INT _DEBUG_EN 


This interrupt has two sources: 
AUXAD interrupt and 
ADC_INT_DEB which are 
selected by INT _DEBUG_EN 


INT_EN_STATUS 


Ea Dee Ee aa 


SS å ë BGOOOOOOOD 
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Description 


Reserved 


Reserved 


Enable THM_INT_RAW_STATUS to 


system 


Enable CAL_INT_RAW_STATUS to 


system 


Enable 
AUD_PROTECT_INT_RAW_STATUS to 


system 


Enable 
N AUD_HEAD_ BUTTON_INT_RAW_STATU 


S to system 


EIC_INT_EN Enable EIC_INT_RAW_STATUS to system 


FGU_INT_EN [4] R/W Enable FGU_INT_RAW_STATUS to 
system 

WDG_INT_EN R/W Enable WDG_INT_RAW_STATUS to 
system 

RTC_INT_EN [2] RW | 1’h1 Enable RTC_INT_RAW_STATUS to 
system 

IMPD_INT_EN [1] RW | 1’h1 Enable IMPD_INT_RAW_STATUS to 
system 

ADC_INT_EN RW | 1’h1 Enable ADC_INT_RAW_STATUS to 
system 
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7.9 Breathing Light Contoller(BTLC) 


7.9.1Overview 


Breathing light controller (BLTC) supports 3 outputs. Each output can output 
0%~100% duration waves. 


7.9.2Features 
@ Support up to 3 variable PWM outputs; 
@ Support clock pre-scaling, from 1 to 256; 


@ Support dynamical duty ratio, it can cover 0%~100%; 


7.9.3Function Description 


BLTC functional block diagram is shown in below. 


CLK | e! R/G/BDIV —» R/G/B PWM BLTC_R/GB 
nana i R/G/B 
Prescale Duty andCurve 

APB | ___y| Regs 


Figure 7-9 BLTC Block Diagram 


The BLTC includes a PWM generator, it generates all kinds of duty ratio PWM wave. 
When in breath mode, PWM changes duty ratio automatically in rising and falling 
stage, and PWM outputs 1/0 when in high/low stage. The rising and falling include 64 
duty ratio steps, from 0/64~63/64. The BLTC also includes a clock divider, all timing 
parameters are divided clock unit. 


BLTC timing diagram is shown in below. 
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CLK | 7 
Prescaled 
CLK N N+1 N+Mod 
PWM C 
a Duty > 
a Mod > 


Duty Ratio = Duty/Mod 


Figure 7-10 BLTC Timing Diagram 


PWM generator works with pre-scaled clock, a PWM unit includes Mod such clocks, 
and the Duty decides the duty ratio, Duty/Mod. 


When in breath mode, BLTC work curve is shown in below. 


Figure 7-11 BLTC Output Curve 


The curve includes rise, high, fall and low 4 stages, and the duration of each stage is 
configurable. The rise and fall stage include 64 duty ratio steps. When output is 


disabled, the output will be value set by SW. 


7.9.4 Control Registers 


7.9.4.1 Memory map 


Offset 
Description 
Address 


0x0000 BLTC_CTRL BLTC control 
0x0004 BLTC_R_PRESCL BLTC R prescale 
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Offset 

Description 
0x0008 BLTC_R_DUTY BLTC R duty configuration 
0x000c BLTC_R_CURVEO BLTC R rise/fall configuration 
0x0010 BLTC_R_CURVE1 BLTC R high/low configuration 
0x0014 BLTC_G_PRESCL BLTC G prescale 
0x0018 BLTC_G_DUTY BLTC G duty configuration 


BLTC B high/low configuration 


7.9.4.2 Register Descriptions 


7.9.4.2.1 BLTC_CTRL 


Description: BLTC control. 


0x0000 BLTC control BLTC_CTRL 


B_S B_S BT BR|GS!GS/]GT|]GR]|RS R_S R_T R_R 
Reserved 
WwW EL YPE UN W EL YPE UN Ww EL YPE UN 


Field Name Type | Reset | Description 
Value 
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B_SEL [10] R/W BLTC B output selection 
1: output by SW; 
0: output by HW. 
B TYPE R/W BLTC B output type 
1: Normal PWM; 
0: Breath light. 
B_RUN R/W |1h0 BLTC B run 
1: start BLTC B; 
0: stop BLTC B. 


G_SEL R/W |1h0 BLTC G output selection 
1: output by SW; 
0: output by HW. 


G_TYPE [5] R/W |1h0 BLTC G output type 
1: Normal PWM; 
0: Breath light. 
G_RUN [4] R/W. | 1h0O BLTC Grun 
1: start BLTC G; 
0: stop BLTC G. 


R_SEL R/W BLTC R output selection 
1: output by SW; 
0: output by HW. 
R_TYPE [1] R/W |1h0 BLTC R output type 
1: Normal PWM; 
0: Breath light. 
R_RUN R/W |} 1’hO BLTC R run 
1: start BLTC R; 
0: stop BLTC R. 
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7.9.4.2.2 BLTC_X_PRESCALE 


Description: PWM prescale coefficient for work clock. 


0x0004 BLTC R prescale coefficient BLTC_R_PRESCL 
0x0014 BLTC G prescale coefficient BLTC_G_PRESCL 


0x0024 BLTC B prescale coefficient BLTC_B_PRESCL 


ae Ee ae 


Reserved PRESCL 


Type RW 


Field Name Type | Reset | Description 
Value 


PRESCL [7:0] BLTC prescale coefficient. 


7.9.4.2.3 BLTC_X_ DUTY 


Description: PWM duty config. 


0x0028 BLTC B duty config BLTC_B_DUTY 
e Oe 
Fc gne o a 


DUTY MO 


Type R/W R/W 


Field Name Type | Reset | Description 


Value 
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7.9.4.2.4 BLTC_X_CURVEO 


Description: BLTC rise/fall config. 


0x000c BLTC R rise/fall config BLTC_R_CURVEO 
0x001c BLTC G rise/fall config BLTC_G_CURVEO 


BLTC B rise/fall config BLTC_B_CURVEO 


bes e eo eee ee a 


Reserved TFALL Reserved TRISE 


Type 


Field Name Type | Reset | Description 
Value 


[wa [mo fae rome 


[13:8] [Rw | eho Output falling time, its unit is 0.125s, it is in O~4s. 


a a 


Output rising time, its unit is 0.125s, it is in O~4s. 


7.9.4.2.5 BLTC_X_CURVE1 


Description: BLTC high/low config. 
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0x0010 BLTC R high/low config BLTC_R_CURVE1 
0x0020 BLTC G high/low config BLTC_G_CURVE1 


0x0030 BLTC B high/low config BLTC_B_CURVE1 


Pa a a ee ie 


TLOW THIGH 


Type 


Field Name Type | Reset | Description 
Value 


TLOW [15:8] Output low time, its unit is 0.125s, it is in 0~16s. 


[7:0] acm Output high time, its unit is 0.125s, it is in 0~16s. 


7.9.4.2.6 BLTC_STS 


Description: BLTC status. 


0x0034 BLTC status BLTC_STS 


a a 


- o o 


| Type | 


Field Name Type | Reset | Description 
Value 


BLTC_B_BUSY æ fro [oo | BLTC B busy, active high. 
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acess [a [RO [oe [arecneramemm 


BLTC_R_BUSY jt) JRO fro | BLTC R busy, active high. 


7.9.5Application Notes 


7.9.6 Program Notes 


7.10 Audio Interface Controller(AUD IFA) 


7.10.1 Memory map 


Offset 

Description 
Address 
0x0004 ADC_FIFO_STS ADC FIFO status 


ae |aoess 


7.10.2 Register Descriptions 


7.10.2.1 ADC_FIFO_STS 
Description: ADC FIFO status 
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0x0004 ADC_FIFO_STS(Reset 0x0) 


do Ee Ea ea 


Reserved 


Type 


: : oy, 


| Type 


ADC_FIFO_EMPTY_R | [7] Th1 ADC FIFO real empty. There 
is no data in ADC FIFO 
ADC_FIFO_ADDR_R [5:3] Ro o [a ADC FIFO read address 


ADC_FIFO_ADDR_W | [2:0] Ro Jæ ADC FIFO write address 


7.10.2.2 DAC_FIFO_STS 


Description: ADC FIFO status 
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0x0008 DAC_FIFO_STS(Reset 0x80) 


qe ae 


Reserved 


Type 


T Or 


| Type 


A 


DAC_FIFO_EMPTY_R | [7] Th1 DAC FIFO real empty. There 
is no data in ADC FIFO 

onc rrorucw fe [RO [o [pac riro reau 

DAC_FIFO_ADDR_R [5:3] Ro o [ame DAC FIFO read address 


DAC_FIFO_ADDR_W +] [2:0] Ro oo feo DAC FIFO write address 


7.10.2.3 AUDIF_STS 


Description: AUDIF internal signal status, used for debug 
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0x0008 AUDIF_STS(Reset 0x0) 


2 Ee Ea ea 


Reserved 


Type 


= 7 -a 7 | 


| Type 


pono [on [Rw [ove pe 
jams fos [mor ae [onsen 
— oe. a 


ADC_RX_DATA_RDY If “1”, begin to receive data 
from A-die 


7.10.2.4 RAW_STS 


Description: FIFO exception status 
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0x000C RAW_STS(Reset 0x0) 


qo Ee ae 


Reserved 


Type 


Ue ea 8 


SS 


| Type 


Field Name eee Description 


ADC_FIFO_UNDERFL_STS When the ADC FIFO is underflow, 
this bit is set to “1”. Write “1” to 
ADC_FIFO_UNDERFL_STS_CLR 


can clear this bit. 


DAC_FIFO_OVFL_STS When the DAC FIFO is overflow, 
this bit is set to “1”. Write “1” to 
DAC_FIFO_OVERFL_STS CLR 


can clear this bit. 


7.10.2.5 RAW_STS CLR 


Description: FIFO exception status clear 
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0x0010 RAW_STS_CLR(Reset 0x0) 


qt Ee Ea 


Reserved 


Type 


Ue ea 8 


oOo ¢ 


| Type 


Field Name "X Description 


ADC_FIFO_UNDERFL_CLR i Write “1” to this bit will clear 
ADC_FIFO_UNDERFL_STS 
bit. 


DAC_FIFO_OVFL_CLR f Write “1” to this bit will clear 
DAC_FIFO_OVFL_STS bit. 


7.10.3 Application Notes 
(1) Clk_audif must be equal or greater than 26M 
(2) ADC path 7&4] adc_active IN WX] adie, Aa cl ddie, ALAA ACE fe 
autogate tizt, ddie HJ adc_active XF}, clk_audif S14], if, Œ adie adc fifo 
RAER DIERE, RAR TEZIA AR o 
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(3) 8501C #1 6530 ff) A-DIE MHAI ÆRE pad Ck TaN iN die SARTHE, HN 
Oi BBR) , |B pad MW delay 4K, Kk TEERAA pad fy 
fast/slow, fixe A-die HW clk ER MERZ, FFA BZ —S 2 A clk AAT LA work H 

CS 

(4) Adie AT 4 RE fa Ss Ae HEA, Alb 2 7edac_active A JA 
PRUEDAC_FIFO“P AY Bae Ok it T 


3 lAlclk_6m5, 


7.11 HDT 


7.11.1 Memory map 


oraraa CC 
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7.11.2 Register Descriptions 


7.11.2.1 HBD_CFGO 


0x00000000 Head botton detect confg0 (0x00000000) HBD_CFGO 


[Bit f1 | 30 | 29 | 28 | 27 | 26 | 25 | 26 | 29 | 22 | 21 | 20] 19 | 18 | 17 | 16 | 
name = SS a 


reserved 
Type 


HB 
- = =i 
EN 


| Type | 


HBD_CFGO 


Field Name Type Reset Description 
Value 


CZ 
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HEAD BUTTON_ | [5] RW 0x0 1: bypass head_button_out control 
BYPASS O:not bypass 


AUD_HBD_INT_ | [ 4: 1] head button detect int enable 
EN 


HBD_EN oo = | RW foo | head button detect enable 


7.11.2.2 HBD_CFG1 


Cen Ja [so] [=] e] a ee [x [moll] oe, 


reserved 
Type 


EO 
| Name | reserved AUD_HBD_INT_CLR 


HBD_CFG1 


Field Name Type Reset Description 
Value 


AVB- HBD_INT_ TE fie po [rn head button detect int clear 


7.11.2.3 HBD_CFG2 


Cen Ts [o] = [=] [6 [s[%[=[@ [amo o [7 e 
eme [e9 N 


reserved 


je eee eee 
| Reset (MENEE OR Re nao en 
Cen fidi ijai ee faje Ee 


reserved HBD_FRQA_THO 
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EA a 
Peet Pele leleel PP PPP PhP 


HBD_CFG2 


Field Name Type Reset Description 
Value 


HBD_FRQA_THO Head button Aaaa A clock counter low 
threshold 


7.11.2.4 HBD_CFG3 


Ten [a [so] [ [or [x [|] =~ [allel ol 7], 


reserved 


reserved HBD_FRQA_TH1 


w) e oo o S 
eet Deller PP PP PP, 


ea ee ES EE 


HBD_CFG3 


Field Name Type Reset Description 
Value 


Tena fena [RO foo [Reed o 


HBD_FRQA_TH1 RW 0x0 Head button Frequency A clock counter high 
threshold 


7.11.2.5 HBD_CFG4 


AE0ppHHHHHHHHOLLA 
em [TD 


reserved 


e 
| Reset pE N Mm Re | a 
ppt [as [is fas] tole te{7{e}s i+] 32 {1 |e) 
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HBD_CFG4 


Field Name Type Reset Description 
Value 


HBD_ PRSUP_TH Head button vol up press A cnnrenrerri B clock 
counter low threshold 


7.11.2.6 HBD_CFG5 


ce EEE ec 
ems [Oe 


reserved 
rve oe 
| Peoset_[ EVM AZO We RENN FCN BOR a Ra Re 
| Bit fisjjisjijujiojojse|zjefjs|ajsje]ijo 


reserved HBD_PRSUP_TH1 


w) e Eoo o o wo 
eet Pelee PPP PPP 


HBD_CFG5 


Field Name Type Reset Description 
Value 


Tena [ino] [RO [oo [reen O 


HBD_PRSUP_TH RW 0x0 Head button vol up press Frequency B clock 
1 counter high threshold 


7.11.2.7 HBD_CFG6 


Cen Ja [olee] [=~ a [mol o[ lo 
em [E 


reserved 


K 
re e e e ee Eeee 
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ed CD 


ES E 
eet Pele Pel PPP PPP Pry, 


HBD_CFG6 


Field Name Type Reset Description 
Value 


HBD. PRSDWN_ Da RERER SEE button vol down press Frequency B clock 
counter low threshold 


7.11.2.8 HBD_CFG7 


Cen [o [so] [ [| [ss [=~ [amo ol 7] 


reserved 


Type 


eS ae ee ee E 
| Reset [OVO (I Asia mem RC a RCM AR Ra | 
ee ae ee 


reserved HBD_PRSDWN_TH1 


w) e Eoo o o 
eet eee PP PPP PPP, 


HBD_CFG7 


Field Name Type Reset Description 
Value 


Tena ena [RO foo [Reeve o 


HBD_PRSDWN_ RW 0x0 Head button vol down press Frequency B clock 
TH1 counter high threshold 


7.11.2.9 HBD_CFG8 


C Ja [olele] [=] s[~[s[2 [ame] e 
ae 


reserved 


w) Oooo SSS 
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Peset | IH Oo 2 A a 
omejuje eja opeje fepe es ae 


reserved HBD_MIDBT_THO 


name 
w) e o o oo o 
eet Pelee PP PPP PPh 


HBD_CFG8 


Field Name Type Reset Description 
Value 


HBD_ MIDBT_TH E meena button mid button release Frequency B 
clock counter low threshold 


7.11.2.10 HBD_CFG9 


C Ja [oo [x6 [2 ee aeea e r e 
rame [A a 


reserved 
wef CSCS 
Pest [o fo fo foto foto foto fol [stots fo 
i ESE Ee i Ee eee 


reserved HBD_MIDBT_TH1 


w) e Po o o 
et Pelee PPP PPP Pr 


HBD_CFG9 


Field Name Type Reset Description 
Value 


Teena fena [RO foo [Reed o 


HBD_MIDBT_TH RW 0x0 Head button mid button release Frequency B 
1 clock counter high threshold 


7.11.2.11 HBD_CFG10 


Con [o [|| [| [s[~[s] eae wl ole 


reserved 
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[= RO 
Peel PPP PPP) pp Ppp 
Pee sjelo elne elel leise fo 


reserved HBD_RLS_THO 


rame 
KS 
ese cc 


HBD_CFG10 


Field Name Type Reset Description 
Value 


Tena fena [RO [oo [Reseed o 


HBD_RLS_THO RW 0x0 Head button release Frequency B clock counter 
low threshold 


7.11.2.12HBD_CFG11 


Ten [x [so] [ [or [[s[~[=[~[a[ mol o[ 7] o 
Teme 


reserved 
Tye | S oS 
Pest (A AE A Ea Re 
i Re i a ce ees 


reserved HBD_RLS_TH1 


Se S 
ese Peele Perri] 


HBD_CFG11 


Field Name Type Reset Description 
Value 


ema ea [RO [oo [Reeves O o 


HBD_RLS_TH1 RW 0x0 Head button release Frequency B clock counter 
high threshold 


7.11.2.13 HBD_CFG12 


m [os [o] [=] | [s[~l=l[=[a[m]e] elo] 
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Type 


Te EC EE 


| Name | HBD_TMR_TO 


HBD_CFG12 


Field Name Type Reset Description 
Value 


HBD_TMR_TO [15: 0] PETELE Head button detect TO time timer threshout 


7.11.2.14HBD_CFG13 


C [aoje [= [7 [=] s[~[s[2[a [=] e] e] 
Tene wd 


reserved 
| Tye [OE 
Pest [oa fo [oe to jets foto fala foto feta fo| 
i [isjjisjijujiojojs|zjejs|ajsje]ijo 


HBD_TMR.71 


Pel PPP PP PP PPP PP 


HBD_CFG13 


Field Name Type Reset Description 
Value 


Gite [RO foo frese 
HBD_TMR_T1 [15: 0] Head button detect T1 time timer threshout 


7.11.2.15 HBD_CFG14 


AEpppUHHHHHHHOLLAL 
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Type 


| bit fas | taf isfizi jit s{el7ie]s [4s] 2] iol 


| Name | HBD_TMR_T2 


HBD_CFG14 


Field Name Type Reset Description 
Value 


HBD_TMR_T2 [15: 0] PETELE Head button detect T2 time timer threshout 


7.11.2.16 HBD_CFG15 


Ten [= [5] [=] or [o[s[~[ =~ [x [ml olol [a 


reserved 
Type 


S P= DIE NDT 
| Reset | Ya ASMA ATC EN | ee A 
[i 0 ta PE Ee ea 


HBD_DBNC_THD 


ame 
Peel PPP PPP PP PPP PPP, 


HBD_CFG15 


Field Name Type Reset Description 
Value 


Gite [RO foo frese ooo 
HBD_DBNC_THD | [15: 0] head_button_out debounce threshold 


7.11.2.17 HBD_CFG16 


Ten [= [so] [=] or [os [s[%[ =~ [allel ol], 
[Nene [TD nD E ES 


reserved 
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C RO 
Peel PPP PPP PPP Ppp, 
Pee _fsfulole[sfolelel7tel[s{«lol=|+ fo 


HBD_HEAD_BUTTON_DLY_THD 


Pell PPP PPP Pr PPPr ri] 


HBD_CFG16 


Field Name Type Reset Description 
Value 


emna fena [RO [oo _[Reoved o 


HBD_HEAD_BUT | [15: 0] RW 0x0 delay control for head_button_out after debounce 
TON_DLY_THD 


7.11.2.18 HBD_STSO 


audio headset button detect status 
0x00000044 (0x00000000) HBD_STSO 


Bno “31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 24 por] 19 | 18 | 17 | 16 


reserved 


- T 


HBD_STSO 
Field Name Type Reset Description 
Value 
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Git [RO [oo [rese oooi 
HBD_TIMEOUT [13] RO joo | headset button detect timeout 
ST_HBD [12:10] Co co headset button detect status 


AUD_HBD_BUTT HBD hook button active : 
ON_ACTIVE 1: hook button is pressed 
0: hook button not pressed 


tia HBD e ~ e active 


pa HBD_INT_ A | 4] re head button detect int mask 
a HBD_INT_ | [3:0] head button detect int raw: 
bit2: vol_release_int, 
bit1: vol_presdown_int, 
bit0: vol_pressup_int 


7.11.2.19 HBD_STS1 


Ten Ja [oo] [7 [=] [= [= [2 [a [mle] ela [ol 


reserved 
Type 


S S ee ‘aO 
| Reset Me 
| Bios | 14 [ia] iz [ti jiols [a | 7] 6 | s |e] sf 2] 3 [| 


reserved AUD_HBD_FRQA_CNT 


| Name | 
ES Nee 
| Reset mm | ° [ oye] of o | oJ o | o [| 


HBD_STS1 


Field Name Type Reset Description 
Value 


Tena fena [RO [oo [Reed o 


AUD_HBD_FRQA eee headset button frqa number 
_CNT 


7.11.2.20 HBD_STS2 


Cen [a [=| [ e e esee e |e re or e 
Dem a 


reserved 
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Peset [RN I 0 Oo 2 A 
[eae AE ej opeje fae eS 


reserved AUD_HBD_FRQB_CNT 


[ Name | 
tre FOO 
| Reset Me ° | |e || of fo Jo | of | 


HBD_STS2 


Field Name Type Reset Description 
Value 


eon HBD_FRQB ea fe foo [Fee headset button frqb number 


7.11.2.21 HID_CFGO 


Ten [a [oo [= e] es] «l= [2 [ame] 7 [a 


reserved 


HID_CFGO 


Field Name Type Reset Description 
Value 


[eseved_ ea [RO [oo _[Reoved o O 


AUD_DBNC_EN [ 2: 1] RW 0x0 [0]: audio HEAD_INSERT debounce enable 
[1]: audio HEAD_BUTTON_OUT debounce 
enable 

HID_EN o = [RW [oo | audio head insert detect enable 
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7.11.2.22 HID_CFG1 


Cen [| [= [=] 7 | [s [a] =[@ [aa el elle 


reserved 


Type 


| pit [isfrfisfi}afwoles|s|7tel{s|4}3i2ii fo 
| Name | HID_HIGH_DBNC_THDO HID_LOW_DBNC_THDO 
Type 


HID_CFG1 


Field Name Type Reset Description 
Value 


Gite [RO foo frese € ooo 
HID_HIGH_DBN [15: 8] RW 0x0 low debounce threshold(clock 1k), for 
C_THDO HEAD_INSERT signal 
HID_LOW_DBNC | [7: 0] RW 0x0 high debounce threshold(clock 1k), for 
_THDO HEAD_INSERT signal 


7.11.2.23 HID_CFG2 


Ten [a [so] [=] [ [sla] == [x [mello 
em a 


reserved 


HID_CFG2 
Field Name Type Reset Description 
Value 
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HID_TMR_T1T2_ = 5] a fa oo head insert detect T1/T2 timer step (clock 1k) 
STEP 


HID_TMR_TO [ 4: 0] head insert detect TO timer , (clock 1k) 


7.11.2.24 HID_CFG3 


Cex [|] [=] 7 | [s[ sal 2 [aml el ole] o, 
eme a 


reserved 
rve 
Pest | of ofofjofofofofofofjofoefofofoefofo 
i [isj|isjijujijojs|zjefjs|ajsje]ijo 


HID_TMR_T1 


Peel DP PPP PP PP PPP PPT 


HID_CFG3 


Field Name Type Reset Description 
Value 


Tena ema [RO foo _[Reoved o 


HID_TMR_T1 [15: 0] RW 0x0 head insert detect T1 timer ,step: 
HID_TMR_T1T2_STEP 


7.11.2.25 HID_CFG4 


C [a [oele] ele] ale] [aee e 
ene 


reserved 


Type 


ce e oe ae e e EE 


| Name | HID_TMR_T2 
Type 


HID_CFG4 
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Field Name Type Reset Description 
Value 


feseves ema [RO foo [Reseed S 


HID_TMR_T2 [15: 0] RW 0x0 head insert detect T2 timer , step: 
HID_TMR_T1T2_STEP 


7.11.2.26 HID_CFG5 


Ten [a [so] [ [or [[s[%]=[ = [x [mle ol 7] oe 


reserved 


ee [oO 
od EN ce 
Pen fsfufofelnfolelel7{e[s[«]>]2| |e] 


HID_HIGH_DBNC_THD1 HID_LOW_DBNC_THD1 


Prem 
Pell PPP PPP PP PrPP PPT | 


HID_CFG5 


Field Name Type Reset Description 
Value 


Gite [RO foo frese ooo 
HID_HIGH_DBN [15: 8] RW 0x0 low debounce threshold(clock 1k), for 
C_THD1 HEAD_BUTTON_OUT signal 
HID_LOW_DBNC | [7: 0] RW 0x0 high debounce eee 1k), for 
_THD1 HEAD_BUTTON_OUT signal 


7.11.2.27 HID_STSO 


Ten Jaoor] [=] == [x [mol ol 7] 
[ome |S o RED 


reserved 
Type 


. fae — o 
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TL ON 
OU _O 
T UT 


Peet Pelee lee PPP hry 


HID_STSO 


Field Name Type Reset Description 
Value 


Tena era [RO [oo [Reed O 


AUDIO_HEAD_IN | [7] 0x0 head insert detect out: 
SERT_OUT AUDIO_HEAD_INSERT_OUT state 


AUDIO HEAD B 0x0 head button detect out : 
UTTON_OUT AUDIO_HEAD_INSERT_OUT state 
AUD_DBNC_STS | [5:3] ii acl debounce status 

1 

AUD_DBNC_STS | [2:0] an Ga debounce status 

0 


7.12 Fuel Gauge Unit (FGU) 


7.12.1 Overview 


FGU (Fuel Gauge Unit) is a system developed by SPRD to measure the state of batter 


charge. 


Previously, we used direct-measurement method that based on the battery variables of 
voltage, which directly translated into a SoC value via look-up table. It is based on the 
theoretic that the SoC is linear relative to the measured voltage, but it’s a pity that the SoC 
is just linear relative to the OCV, but not the measured voltage. The measured voltage is 
lower than the OCV when battery is in working mode, because of the internal impedance 
which is changing along with the SoC changing, temperature, charge cycles etc. 

Another mentioned method to measure the SoC is called Coulomb Counter, which 
integrates all passed charge and gives a ratio to display. Unfortunately, the overall 


capacity falling and self discharge can make it inaccurate as time going. 
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Now, the new solution to optimize the accurate of gauging gas measurement is to uses 
both techniques to overcome the effects of aging, self-discharge and temperature 


variations, and give table, accurate measurement SoC. 


FGU: Fuel Gauge Unit 

OCV: Open Circuit Voltage of a battery 

SoC: State of Charge. 

DoD: Depth of Discharge. Where DoD.= 1 — SoC. 


Qmax: Maximum batter chemical capacity. It became small after cycles of charging and 


discharging. 


PCG: PassedCharge. Coulomb counter integrated charge during battery using. 


7.12.2 Features 
@ Support pure voltage-base algorithm. 
@ Support pure current-Integration-based algorithm 
© Support hybrid algorithm of voltage and current-integration. 
© Support lower power mode 


@ Support power up 250ms battery current and voltage measurement 


7.12.3 Block Diagram 


Our FGU has two parts, one is FGU module and another is FG@U_ANA module. 
FGU_ANA module only works at the very beginning of 250ms. FGU works at the normal 


operation time. 


Registers Coulomb 
Control Counter I 
la AD 
5 E Inow converter -V 
5 A ip 
Relax Vnow < e 
Counter converter 
OCV e 
FGU 


Figure 7-12 FGU Top View 


As the figure 7-14 shows, here are four important parts of FGU. APB bus is designed to 


support software interfaces. Relax counter is used to judge whether the battery is in low 
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power status. Coulomb counter is designed to calculate battery passed charge during a 
constant time period. Two ADC are used to transfer current battery voltage and current 


data separately and simultaneously. 


Fgu_ana 
Fgu_ana i 
_sel 
Ana_adO o 
pis —> 
_iin_en 
MUX 
— p 
A AdO_iin_en 
i al 
Ana adl 
_vin_en a Ad1_vin_en adc 
| > 
3 et 
HO <0 
Hee Hes x 
PO Ply ad0 in data/ 
22 2 = Y adl_in data 
| 
fgu 


Figure 7-15 FGU_ANA Top View 


Figure 7-15 gives the top view of FGU, FGU_ANA and ADC. The relationship of the three 
parts is showed in this figure. FGU+ANA block is designed to support power up 250ms 
current and voltage data calculation. This means FGU_ANA and ADC will be turned on 
before FGU_TOP. So once the power is up, F@U_ANA will enable two ADC channels for 
250ms and get the calculated data saved in its’ voltage and current registers. After that 
FGU_ANA_SEL signal rises, FGU will take control of the two channel enable signals. After 
FGU reset, FGU reads the power up current and voltage value from FGU_ANA. 


7.12.4 Algorithm 


V.0.98 


As experiment proved that the OCV had a steady relationship with the SoC for a given 
chemical characteristic battery. It won’t charge along with the change of current, 


temperature, aging and so on. That is the base of our algorithm. 
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A 
4.5 = = Age=100, T=20, |I=40mA 
Age=200, T=30, I=30mA 
ESees - Age=300, T=40, I=20mA 
4 
© OCV 
D — 
g Paes SSESES=SS22 psss 
5 3.5 x 
> 
3 
2.5 | | l l | | | | | > 
0% 20% 40% 60% 80% 100% 
DoD 


Figure 7-16 OCV Vs. Age/Temperature/Current 


Software should set a table to store the relationship of OCV and SoC, which named SoC 
(OCV, T). Once software read the OCV which come from FGU controller, the SoC can 
be get directly from the SoC (OCV, T). Because the DoD = 1-SoC, the figure used DoD for 
instead. The precision of the table should be 1%, that to say 100 DoD and corresponding 


OCV should be stored in external flash. This table is unalterable in its life. 


OCV refer to Open Circuit Voltage, which means there is no load on the battery. The 
reading of OCV is in the condition of that the battery is in relaxed state, when, the current 
is lower than the set threshold for some time. But, that is not always meet. When the 
device is in using, the current is higher than the threshold and the voltage is changing 


quickly. Then we can’t get the OCV value but the loading V value, and the table won’t work 


well. 
A 
45 — 
4 [ ea 
D ae 
S D enna ae 
335 = ae 
> Poe \ 
V Under Load \ 
3 (— i 
2.5 > 
0% 20% 40% 60% 80% 100% 


DoD 
Figure 7-17 OCV Vs. V under load 


The core issue for the difference of OCV and V under load is the battery internal resistance 


R. It is vary depending on DoD, age, temperature and so on. 
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re A Resistance (mQ) 
350 — 
3 E ean 
g 2 250 — 
a? č 200 |- 
3 = 
È 2150 > Capacity (%) 
ja] 
1 
0 0 | | | | 


0% 20% 40% 60% 80% 100% 0 200 400 600 800 1000 
DoD Number of Cycles 


Figure 7-19 R depending on 
Figure 7-18 R depending on DoD Temperature / Age 


It is troublesome to track the impendence and the temperature. The coulomb counter now 
will work well in this situation, because the self-discharge is smaller than the loading 


current, and the using time is shorter when the self-discharge is little. 


For example, if the last OCV is read as OCV1 which relative to SoC1, then the device is in 
using and in active mode. Then, the SoC1 is frozen, and the coulomb counter is counting. 
After the battery is discharged with a passed charge of AQ = Q (it count from 0 when the 
SoC1 is frozen), the SoC is given by SoC2 = SoC1 — (AQ / Qmax). As the discharge 
process goes by, the AQ is increasing, and SoC2 is decreasing. Once the discharge 
process is stopped and current is zero (or lower than set threshold), the voltage is in relax 
state, the OCV1 is unfrozen to OCV2, and AQ is reset to zero, the new SoC2 then can be 
get directly from the SoC(OCV,T) table. 

The combination of voltage-based and coulomb-counting algorithms is a better way to 
remedy each other’s defect. 

From the above figure, we can see that the total battery capacity, Qmax is generally 
reduced by 3% to 5% after 100 cycles. To know the real maximum capacity of the battery, 


we need to measure and update Qmax. 


7.12.5 Function description 


7.12.5.1 Battery monitoring functions 


V.0.98 


The monitoring functions include the measurement of the battery voltage and battery 
current. An Inow register is used to record the current that the 2A A/D converter captured 
in time. A coulomb counter is used to integrate the charge when the battery is charging or 
discharging at a high rate. The charge is the multiply of current and time, Q =| * t. The unit 
of lis uA, and the unit of t is ms. A Vnow register is used to record the current voltage that 
the 2A A/D converter captured in time. An OCV record register is used to track the voltage 
when the battery is in relax state, and it keep it value once the battery is in charging or 


discharging state. 
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The frequency of the working clock is set to 32.768 KHz, it is convenient to map to 


common used time scale, E.g. 1s = 32768 = 2 ^ 15 (clocks). 


7.12.5.2 Charge monitoring states 


The process of charge monitor including 5 state: 
State 1: Charge state. 

State 2: Charge interim state. 

State 3: Relax state. 

State 4: Discharge interim state. 


State 5: Discharge state. 


The red area of following indicate the charge state, the green area indicate the relax state, 
and the blue area indicated discharge state, others is interim state. 


Charge 


Current 
[=] 


Threshold 


Figure 7-20 State of charge 


7.12.5.3 Operation mode 


This module may operation in two modes with different power consumption. The selection 
is made by the OP_MODE bit. 


Operation Mode 0: Normal mode. 
Operation Mode 1: Lower power mode. 


In lower power mode, the current is measured only half of the time. This saves about half 
of the power consumption. 


In. normal mode, the current is continuously measured, and it provides the highest 


accuracy from the coulomb counter. 


7.12.5.4 Working mode 


V.0.98 


To make compatibility, we set three work modes to adapt previously scheme. 
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Work Mode 0: Hybrid algorithm of both following (default) 
Work Mode 1: Voltage-based algorithm. 


Work Mode 2: Current-Integration-based algorithm 


For the voltage-based algorithm (mode1), the software just read the voltage (either OCV 


or loading voltage) to map to SoC, it is our legacy method to display SoC. 


For the Current-Integration-based algorithm(mode2), the software should mapped the 
initial reading OCV (just as mode0) to Qstart, and write back to FGU controller as the initial 
charge, then the coulomb counter will work continuously without reset until the Qmax 
updated. While working, software should read the coulomb counter value for the Qnow 


and then divide Qmax, give the SoC value, SoC = Qnow / Qmax. 


The Qmax updating method of mode2 is different from the mode0, it need the full cycle of 


charge and discharge. 


7.12.5.5 Voltage monitoring 


The battery voltage is measured by using one conversion cycle of the A/D converter every 


4 seconds (2 ^ 17 clocks). 
The voltage conversion cycle takes 250ms of 2^13 = 8192 clock cycles 
The voltage range is 0 to 5v unsigned value, and the resolution is 1mv. 


The two voltage register is OCV and Vnow. OCV is the open circuit voltage, it is 
measured only when the battery is in relax state, and the current is very small than set 


threshold. When the battery is in active mode, it stopped to update. 


Another voltage register is Vnow, it is measured and updated every conversion cycles of 
4s. 


7.12.5.6 Current monitoring 


V.0.98 


The voltage drop across the sense resistor is integrated during a conversion period and 
input to the 14-bit ZA A/D converter. 

The current conversion cycle takes 500ms of 2^14 = 16384 clock cycles for a 14-bit 
resolution. 

The current resolution is 400uA, and the converter output is two’s complement format with 
signed value. 

When a conversion cycle is completed, the result is added to the coulomb counter 
accumulator and the number of conversions is incremented in a 16-bit counter. 


The voltage and current use the same 2A converter and it switched periodically with a ratio 
of 1:8. 
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7.12.5.7 Coulomb monitoring 


The coulomb counter is used to integrate the charge flow of the battery when the battery is 
charging or discharging at a high rate. Each result of current conversion is accumulated 


into accumulator. 


In work mode 0, the coulomb counter only worked when the battery is not in relax state, 
and the OCV acted as the SoC display function. 


In work mode 1, the coulomb counter is not work at all. 


In work mode 2, the coulomb counter is. always worked, and the initial value is set by 


software which deduced from the first OCV reading. 


7.12.5.8 Battery relax counter 


V.0.98 


The judge of the relax state is to detect whether relax counter value reaches to the 
threshold. The counter of relax state is counted from the time that the current is below zero 
and above the current threshold, meaning the battery is in a high-load condition. See the 
figure “state of charge” for reference. The relax counter register is 10 bit read-only register 
clocked every 8s and can go up to about 2hs; when the counter reaches to its max value 
of threshold (software set), it stops at this value. The counter is auto cleared to zero 
when the current is out of the relax state, which meaning above 0.or below the negative 


relax threshold. 
Relax 
cone 012 | 01,234 t32 A ttbtte | O 


+Charge 
Threshold 


Current 


0 
-Relax 
Threshold 


-Discharge 
Threshold 


Figure 7-21 Relax counter 


In the figure, we can see when in relax state of 3, the counter is counted until the state is 


changed or reached its max value of threshold (t), else the counter is stay at zero. 
This counter is internal and is a tool for controller to judge if the battery is in relax state. 


The result of the judgment is used to switch the SoC display mechanism of OCV mapping 


value or coulomb integrated current mapping value. 


Spreadtrum Communications, Inc., Confidential and Proprietary 262 of 513 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GRSPREADTRUM SC2723G Device Specification 


7.12.6 Working Process 


7.12.6.1 


The operation process of software reading including 4 cases: (different from above 


process) 

Case 1: Initial SoC reading. 

Case 2: Relax SoC reading. 

Case 3: Active SoC reading (Charge / Discharge) 


Case 4: update Qmax. 


Initial SoC 


Before a device is turned on, the FG@U_ANA measuring the battery OCV and OCI, and 
locked it on its OCV and OCI registers. This activity takes 250ms when the other part of 
the IC should do nothing to wait for FGU_ANA to lock. The time of 250ms is the ADC lock 
time. When the device system is total booting and software system is initialized, it should 
first read the locked OCV and OCI, then the counted coulomb counter charge to get the 
first SoC for the mode 0; for the mode 1, it just correlating it with the SoC(OCV,T) table to 
get first SoC; for mode 2, software should correct it with the Qnow, and write back it to 


controller. 


7.12.6.2 Relax reading SoC 


When the voltage is in relax state or to say the system is in deep sleep state, the battery is 
commonly in tiny discharge state and the current is very small. When, we can say the 
battery is in open circuit state, and the measured voltage can be seen as OCV. The OCV 
is measured every 4s. Once the OCV is update with new value, or changed with a AV 
value, it will generate an interrupt to notice software to read it and update the SoC. 
Naturally, the system is in a deep sleep state, the SoC display has no means for it, and the 
interrupt should be disabled. Once the system is weak up, it should firstly read the SoC 
value and update its SoC display. 

For mode 1, the SoC can be directly mapped from OCV, when the OCV achieve the 
termination voltage, it warned the software. 

For mode 2, the SoC is mapped from the remaining charge divide total charge, when the 


remaining charges little than set threshold, then it warned the software. 


7.12.6.3 Active reading SoC 


V.0.98 


The OCV continues updating until the battery is in active mode, when the current is not 
zero (or lower than threshold). Then, the coulomb counter begin counting. Once the 
charge of discharge changed larger than or equal to the multiply AQ, then it generate an 


interrupt to notice software to get it to update its SoC display. 
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Either charging or discharging, the SoC should update quickly because the charge 
change quickly at these state. So the interrupt should enabled to get the latest AQ 


information in real time. 


When the interrupt generated, the software should read the OCV and AQ to yield the finial 
SoC. SoC2 = SoC1(OCV, T) AQ / Qmax. Where Qmax is store in the flash. 


For mode 1, the SoC can be directly mapped from OCV, when the OCV achieve the 
termination voltage, it warned the software, but for the existence of battery resistance, this 


value is always not exact 


For mode 2, the SoC is mapped from the remain charge divide total charge, when the 


remain charge little than set threshold, then it warned the software. 


7.12.6.4 Update Qmax 


The total capacity is calculated through two OCV readings taken at fully relaxed states 
when the variation of battery voltage is small enough before and after charge or discharge 
activity. AS an example, before the battery is discharged, the SOC is given by SoC1 = Q1 / 
Qmax, where Q1 is the available charge from the battery before discharge. After the 
battery is discharged with a passed charge of AQ=Q2-Q1, the SoC is given by SoC2 = Q2 
/ Qmax, where Q2 is the available charge from the battery after discharge. Subtracting and 
rearranging these two equations yields Qmax =AQ / | SoC1 — SoC2|. This equation 
illustrates that it is not necessary to have a complete charge and discharge cycle to 


determine total battery capacity. 


A 
| | | 
— ; Deep eep 
4.2 Working seep Working sleep 
| 
4.0 | 
d | 
OD | 
iv} 
5 3.8 
> 
3.6 
3.4 > 
Figure 7-22 OCVs to update Qmax 
For a proper Qmax update, three conditions must be met: 
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1, Two OCV measurements must be taken outside of the disqualified voltage range, which 
is based on the cell’s chemical characterization. An OCV measurement can be done only 
on a relaxed battery that has not been charged or discharged or several hours. 

2, Aminimum amount of passed charge must be integrated by the fuel gauge. By default, 
it is set at 35% of the total cell capacity. 

3, the OCV1 and OCV2 must be measured during the nearly two cycles of charge and 
discharge 

An updating process of Qmax is not always successfully. The following figure is some test 
point of OCV. 


4.5 | Unqualify Qmax Update Voltage range 


Sg oon aig E 


so 


V Under Load 


0% 20% 40% 60% 80% \ 00% 
Undualify DoD Unqualify low 


high Voltage Voltage 


Figure 7-23 Point of OCV measurement 


As an example, we begin at the point a, where we successfully get an OC V(a), then the 
device discharged to point b, it is in relax state, but it is too closed to point a, and the A 
SoC < 35%, then bis a bad point to measure OCV. When device is discharging, c is not a 
relax voltage, and can be measured as OCV. d is in disqualified range. When in e state, it 
meet all the condition, and can be measured as OC V(e), and these two OCV (a and e) will 
update the Qmax, where Qmax = AQ(a,e) / |SoC(a) — SoC(e)| . 


If when the SoC in the d state, then device is charge directly back to point f, and after 
some time, f is in relax state, then f can be measured as another OCV(f), and Qmax =AQ(a, 
f) / |SoC(a) - SoC(f)| . 

If when the device is charged to f, and then quickly discharge with high current to d, then 
charge back to f , and again discharge to d, again and again for more than two times. Then, 
the first measured OCV(a) is not valid anymore and should be reset to start a new Qmax 
updating cycle. 

When a successfully Qmax updating is done, FGU controller should generate an interrupt 
to software, and software read OCV1, OCV2 and AQ to yield the new Qmax. To prevent 


capacity jumps, software should do some filtering. 
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For mode 1, it not need to update Qmax. 

For mode 2, Qmax update need a full cycle of charge and discharge. In this mode, 
software should first set an upper threshold and a lower threshold. 

When the battery charged to the maxim voltage and relaxed; remember this charge as Q1, 
and set a flag of F1; When the battery discharge to the lowest voltage and relaxed, 
remember this charge as Q2, and set a flag of F2. -When in Q1 or Q2, the voltage is not 
relax, then the relative Flag should keep 0 and can not be set to 1, then the updating 


condition is not met. 
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Figure 7-24 Update Qmax use upper & lower Q 


When F1 & F2, then an interrupt is generated to software, software do a subtracting of |Q1 
— Q2| will get the maxim battery capacity, and the Qmax is updated. after updated Qmax, 
if itin F1 state, then software write Qmax back to controller to reset the current charge 


value; if it in F2 state, then software write 0 back to controller to reset the current charge 


value. 


7.12.7 Timing diagram 


The following is one conversion cycle time example. 


Time(s) (0) 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 SS 
ZAI 
Inow 
ZAV 
Vnow i 0 | VOI | V02 VO3 i V04 | V05 V06 | VO7 | V08 | V09 | V10 
Q accum 0 Coor j goz 00s ot 0S 06007 008 0810, 
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Figure 7-25 Timing diagram (Volt_duty=0) 


In Volt_duty = 0 mode, voltage and current data are captured every 500ms. The Inow and 


Vnow registers are also updated every 500ms. 

The Qaccum is the integration of the I*t, that means: 
Q01 = 101 * 500ms; 

Q02 = 102 * 500ms + Q01; 

Q03 = 103 * 500ms + Q02; 


Q09 = 109 * 500ms + Q08; 
Q10 = 110 * 500ms + Q09. 


Time(s) 0 0.5 1 1.5 2 25 3 3.5 4 4.5 5 5.5 


ZAI 


Inow 0 | TOI Toz wz] Tor] 105 


AV 
Vnow VOI | vo | 103 | vod | VO5 
Figure 7-26 Timing diagram (Volt_duty = 1) 
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1 mode, voltage and current are captured very 1second. Both of them are 


y 
calculated in 500ms. Vnow and Inow are updated every 1s. 


In volt_dut 


4.5 5.5 


3.5 


1.5 


0.5 


0 


Time(s) 


ZAI 


Tnow 


ZAV 


Vnow 


= 2) 


Figure 7-27 Timing diagram ( volt_duty 
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Figure 7-28 Timing diagram ( volt_duty 
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7.12.8 Control Registers 


7.12.8.1 Memory map 


Offset 


Description 
Address 


FOU_CLEONT SETH 
rol) CLBONT SETI 
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0x0000 


0x0004 


0x0008 


0x000C 


0x0010 


0x0014 


0x0018 


0x001C 


0x0020 


0x0024 


0x0028 


0x002C 


0x0030 


0x0034 


0x0038 


0x003C 


0x0040 


0x0044 


0x0048 


0x004C 


0x0050 


0x0054 


0x0058 


0x005C 
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Offset 
Address 


[Currentotisetvaue | offset value 
a 
Reserved 

0x009C 

Cr oo ee 
m e fT 
C | 
e —[ 
pome [rasom o 
owe [useRwaresen | 
ores emea 
ores [userwanest 
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Offset 
Address 


Ox00CC | FGU_LEGACY_OCV Power On OCV Value 


7.12.8.2 Register Descriptions 


Description 


7.12.8.2.1 FGU Start Registers 


Description: FGU Start signal 


0x0000 FGU Start Signals (reset 0x8000_0000) FGU_START 


oe ce 


Reserved 


Type RO wo | wo 


Field Name Type | Reset | Description 
Value 


ee ea 


QMAX_UPDATE_EN | [2] WO | 1’hO Qmax Update enables. 
Write 1 to this bit will do a Qmax update 
processing. 
It is auto cleared to 0, after write 1. 
To check the updating status, please read 
QMAX_UPD_STS. 

FGU_RESET [1] WO _| 1’b0 FGU Reset signal. 
Write this bit to reset the module, it is auto cleared 
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WRITE_SETCLB_EN WO When write CLBCNT_SETH & CLBCNT_SETL, 
software should write this bit after write all of the 
two register to sync. It to CLK32KHz domain. 


7.12.8.2.2 FGU Configure Registers 
Description: FGU Configure signal (Need to check WRITE_ACTIVE_STS) 


0x0004 FGU Start Signals (reset 0x0010) FGU_CONFIG 


Ga J a 2a ee Pe | 


Reserved 


Type 


Reserved fe 7 Reserved VOLT_DUTY 


Field Name Type | Reset | Description 
Value 


irae fe [awe 


VOLT_H_VALID [12] RW |1h0 | Voltage high bit valid 
0: voltage is 12 bits valid (high bit is omitted) 
1: voltage is 13 bits valid 
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It indicates if the FGU is worked or not. 
0: FGU is not disable and worked 
1: FGU is disable and not worked 


CLBCNT_DELTA_MODE | [10] R/W | 1h0 Coulomb Counter Delta Threshold Mode. 
This bit indicates if the coulomb counter is 
working when the battery is in low power 
condition. 

0: work when in low power condition 
1: no work when in low power condition 
It is working in default. 


E 


VOLT_DUTY [6:5] RW | 2’hO Voltage duty ratio. 
2’hO: 1-7 
2’h1: 1-3 
2’h2: 1-1 
2’h3: 1-0 
When ADC_SEL = 0, these bits are invalid. 
Refer to Timing Diagram for detail 


A 


SW_DIS_CURT [3] RW | 1h0 When just use voltage of this module, this bit 
can disable all the current calculation logic, 
which will save power. 

0: not disable current 
1: disable current logic 

FORCE_LOCK_EN [2] R/W | 1h0 When update the Qmax, if the battery is not in 
relax mode, then the voltage won't lock, write 
this bit will force the voltage lock to OCV either 
the battery is in relax mode or in active mode. 
0: not force lock 
1: force lock 


LOW_POWER_MODE [1] R/W | 1’hO There are 2 methods to judge whether the 
battery is in low power mode. 
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0: use relax counter to judge 
1: use deep_sleep signal to judge 


AUTO_LOW_POWER R/W | 1°hO When the battery is in relax mode, the current 
can be set to sample at each 1 second instead 
of each 500ms, which will save power. If this bit 
is set 1, then the module will auto switch to low 
power mode. 

0: not auto low, SW should control manually 
1: auto low when the battery is in relax mode. 


Note: when AD1_ENABLE = 0, the voltage and current is measured in ADCO 


Note: when AD1_ENABLE =1, the current is measured in ADCO, and voltage is measured in ADC1. 


7.12.8.2.3 ADC Configure Registers 
Description: ADC Configure signal (Need to check WRITE_ACTIVE_STS) 


0x0008 ADC Start Signals (reset 0x0000) ADC_CONFIG 


Reserved 


Field Name Type | Reset | Description 
Value 


Oo poe [ow [ames 


VOLT_DUTY_EN [10] R/W | 17hO | When VOLT_DUTY_EN value is 0, ADC enable is 
always high. 
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When VOLT_DUTY_EN value is 1, FGU takes the 
control of ADC enable signal. The volt_duty is valid 
only when its 1. 

FORCE_AD1_VIN_EN Force ADC1_VIN_EN interface to set value. 


FORCE_ADO_VIN_EN jt) | Rw [ro Force ADCO_VIN_EN interface to set value. 
FORCE_ADO_IIN_EN Force ADCO_IIN_EN interface to set value. 


FORCE_AD_EN [4] R/W. | b0 Force ADCO/ADC1 interface enable. 
When set this bit, all the analogy interface is forced 
by software of these bits. 
These bits are used to do software calibration. 


AD1_VOLT_REF [3] R/W | 1’bO ADC1 Voltage Reference. 
0:0.1V 
1:0.2V 

ADO_VOLT_REF [2] R/W | 1’b0 ADCO Voltage Reference. 
0:0.1V 
1:0.2V 


ADO1_PD roy | Rw | 100 ADCO / ADC1 Power Down 


7.12.8.2.4 FGU Status Registers 


Description: FGU Status Register 
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0x000C NE FGU Status (reset 0x0000) FGU_STATUS 


OCV_LOCK_ 
Reserved 
STS 


A ee 


Field Name Type | Reset | Description 
Value 


[15:7] KA 10’hO [Reseved 


FGU_ANA_ SEL Select current andvoltage enable signal 
between fgu_top and fgu_ana 
0: select fgu-ana current and voltage enable 
signal 
1: select fgu_top current and voltage enable 
signal 


POWER_LOW Indicate the power is lower 
0: not lower 
1: lower 
Note: 
Case LOW_POWER_MODE = 0 
when CURT_LOW is 1 and the relax counter 
is bigger than threshold, then the power is 
low. 
Case LOW_POWER_MODE = 1; 
The power mode select the deepsleep, then it 
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CURT_LOW [4] ThO Indicate the current is lower then threshold 
0: not lower 
1: lower 
Note: when CURT_LOW is occur, the 
POWER_LOW may not occur other than the 
relax count is bigger than threshold. 


OCV_LOCK_STS [3:2] To update the Qmax, there should be two 
OCV lock. 
2’b00: OCVO not locked 
OCV1 not locked. 
’b01: OCVO locked first 
OCV1locked second. 
p10: OCV1 locked first 
OCVO0O locked second 
2’'b11: Invalid 
When both of them are locked, the Qmax is 
locked. 


QMAX_UPDATE_STS Qmax updating status 

0: not in updating process. 

1: in updating process. 
WRITE_ACTIVE_STS , When write following register, software 


should check this register to know whether it 


has been sync. to clk82KHz domain. 
FGU_CONFIG, ADC_CONFIG, FGU_INT_EN, 
FGU_HIGH_OVER, FGU_LOW_OVER, 


FGU_CLBCNT_SETH, FGU_CLBCNT_SETL 


7.12.8.2.5 FGU Interrupt Enable 
Description: FGU Interrupt Enable signal (Need to check WRITE_ACTIVE_STS) 
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0x0010 FGU Interrupt Enable Signals (reset 0x0000) FGU_INT_EN 
ca a (el rle | s | acre| 2s |e | 
CLB 


Reserved 


Field Name Type | Reset | Description 
Value 


Oo i (a 
ThO 


CLBCNT_LOW_INT_EN R/W When the CLBCNT is lower than wet clbcnt low 


threshold , then interrupt 


OCV_LOW_INT_EN When the OCV is lower than set ocv low 


threshold, then interrupt 


CURT_RDEN_INT_EN 


VOLT_RDEN_INT_EN 


When Current data is ready, an interrupt is 


generated. 


t is used when calibration. 


ThO When Voltage data is ready, an interrupt is 
generated. 
It is used when calibration. 
QMAX_UPD_TOUT_EN 


_ Qmax update timeout interrupt Enable 
QMAX_UPD_DONE_EN 


Qmax update done interrupt Enable 


Relax Counter interrupt Enable. 


When the relax counter reached its set 


threshold, an interrupt is generated. 


CLBCNT_DELTA_INT_EN Coulomb counter threshold interrupt Enable 
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When the Coulomb counter reached the 


multiply of the threshold, then an interrupt is 


generated. 

E.g. If set CLBCNT_DELTA = 5mAh, then 
when the Coulomb counter is 5mAh, 10mAh, 
15mAh will generate interrupt. 

Voltage High overload interrupts Enable. 
When the voltage is higher than the threshold, 
then an interrupt is generated. 

Voltage Low overload interrupt Enable. 


When the voltage is lower than the threshold, 


then an interrupt is generated. 


7.12.8.2.6 FGU Interrupt Clear Signal 


0x0014 FGU Interrupt Clear Signals (reset 0x0000) FGU_INT_CLR 


Reserved 


Field Name Type | Reset | Description 
Value 


Paso fave Rooms S 
CLBCNT_LOW_INT_CLR jt} fwo fano | CLBCNT lower interrupt clear 
OCV_LOW_INT_CLR s fwo [rno | OCV lower interrupt clear 
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aonan [wo 
ononon [my [wo ie [vetoes 


7.12.8.2.7 FGU Interrupt Raw Signal 


0x0018 FGU Interrupt Raw Signals (reset 0x0000) FGU_INT_RAW 
CLB 


CNT | VOL 


QMAX_UPD_DONE_CLR a fwo [rno | Qmax update done interrupt clear 


hO 
hO 
hO 
hO 
hO 
hO 
hO 


_DE 


Reserved 


Field Name Type | Reset | Description 
Value 


ose om [aos 
peon fe fo [0 [aeo enaa 
corn mew fe fro [1 oover 
amromano fro [oe [orenean 
poan [e o [ro pororaa 
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QMAX_UPD_TOUT_RAW 
QMAX_UPD_DONE_RAW 


ro [re [ome manana 
; ro [re [ore eeren 
peons [oy [90 [1 pooner sme 
asowoara naw | r0 [0 [ouomsaemrain onsen 
poste [ny [90 [ 0 | ve eh ot neo 
poston rear _|90_[0_[ vnietv wince 


7.12.8.2.8 FGU Interrupt Status Signal 


0x001C FGU Interrupt Status Signals (reset 0x0000) FGU_INT_STS 
CLB 


CNT | VOL 


T_HI 


Reserved 


Field Name Type | Reset | Description 
Value 


aco Yow aes 
aeons fo [so [re [asoren nena 
corton mrss fa [so [oe forores 
arns | [so [oe [orreen 
porwane fo fro [re [remera 
moro rosis [9 [ro [re [orema 
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QMAX_UPD_DONE_STS jr} [Ro | tho Qmax update done interrupt status 
RELX_CNT_INT_STS ji} JRO fro | Relax counter interrupt status 


CLBCNT_DELTA_INT_STS e [Ro fro | Coulomb counter delta interrupt status 
VOLT_HIGH_INT_STS m fRO fro | Voltage High overload interrupts status. 
VOLT_LOW_INT_STS ia FRO fro | Voltage Low overload interrupts status. 


7.12.8.2.9 FGU Voltage Value 


Description: FGU Voltage Value 


0x0020 FGU Voltage Value (reset 0x0000) FGU_VOLT_VAL 


Ee a Sa ee 


Reserved VOLT_VALUE 


Type RO 


Field Name Type | Reset Description 
Value 


VOLT_VALUE | [12:0] 13’h0 a now 
It is unsigned value, the unit is equal the ZA A/D 
value, and the relative voltage value should multiply 
the LSB value (refer to the Analogy Spec.) 
13h1FFF: represent the max point 
13h1000: represent the zero point 
<13’h1000: invalid 
That means when the value is 13’h1000, it voltage is 
OV. Because the voltage is all positive value; the 
value of below 13’h1000 should not be valid as see it 
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as some offset of Ov. 


It has another function, when in ADC software 


calibration mode; it is act as the ADC1 voltage value. 


7.12.8.2.10FGU OCV Value 
Description: FGU OCV Value 


0x0024 FGU OCV Value (reset 0x0000) FGU_OCV_VAL 


| Name | Reserved OCV_VALUE 


: 


Field Name Type | Reset Description 
Value 


OCV_VALUE [12:0] 13’hO Open Circuit Voltage. 
It is unsigned value, the unit is equal the ZA A/D 
value, and the relative voltage value should multiply 
the LSB value (refer to the Analogy Spec.) 
13h1FFF: represent the max point 
13h1000: represent the zero point 
<13’h1000: invalid 
That means when the value is 13’h1000, it voltage is 
OV. Because the voltage is all positive value, the 
value of below 13’h1000 should not be valid as see it 
as some offset of Ov. 
When VOLT_H_VALID is 0, then the bit [13] is 
omitted, and just 12 bit is valid 
It has another function, when in ADC software 
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7.12.8.2.11FGU POCV Value 
Description: FGU ANA OCV value 


0x0028 FGU ANA OCV Value (reset 0x0000) FGU_ANA_OCV 


CACAT eel 


Reserved FGU_ANA_OCV_VALUE 


Type RO 


Field Name Type | Reset Description 
Value 


OCV_VALUE [12:0] 13°h0 Open Circuit Value read at the very beginning of 
250ms 


7.12.8.2.12FGU Current Value 


Description: FGU Current signals 


0x002C FGU Current Value (reset 0x0000) FGU_CURT_VAL 


Hm EE 


Reserved CURRENT_VALUE 
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Field Name Type | Reset | Description 
Value 


isa ne oe Yee 


CURT_VALUE [13:0] 14’7hO | Current now value, 
It is unsigned value, but represents signed value. 
The unit is equal the 2A A/D value, and the really 
current value should multiply the LSB value (refer to 
the Analogy Spec.) 
14;n3FFF: represent the max point 
14’h2000: represent the zero point 
14’h0: : represent the min point 
That means when the value is 14’h2000, it voltage 
is 0 A. Data bigger than 14’h2000 is positive 
value, and data small than 14’h2000 is negative 
value 


7.12.8.2.13FGU Voltage High Overload 


Description: FGU Voltage High overload Threshold 


rls = [[=[=|*[=[[*[* [>] *[e]™ 
ete el > PrP. 
ee 


: 


Field Name Type | Reset | Description 


Value 
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FGU_HIGH_OVER | [12:0] R/W |13'h0 | Voltage High overload threshold. 
It is forbidden that the battery voltage is higher than 
the voltage max threshold. If it violates that, the 
battery may be destroyed. Once it reaches this 
value, an interrupt is generated to notify the 
software to do something to deal with it. 
It is unsigned value, the unit is equal the ZA A/D 
value, and the really voltage value should multiply 
the LSB value (refer to the Analogy Spec.) 
13h1FFF: represent the max point 
13°h1000: represent the zero point 
<13’h1000: invalid 
That means when the value is 13’h1000, it voltage 
is OV. Because the voltage is all positive value, 
the value of below 13’h1000 should not be valid as 
see it as some offset of Ov. 
When VOLT_H.VALID is 0, then the bit [13] is 
omitted, and just 12 bit is valid 


7.12.8.2.14FGU Voltage Low Overload 


Description: FGU Voltage Low Overload 


0x0034 FGU Voltage Low overload Threshold (reset 0x0000) FGU_LOW_OVER 


| Name | Reserved FGU_LOW_OVERLOAD 


: 


Field Name Type | Reset | Description 


Value 
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FGU_LOW_OVER [12:0] R/W |13h0 | Voltage low overload threshold. 
Once the battery voltage is lower than the set 
threshold, the device will not Work at any moment. 
To avoid the lost of data, the software should save 
the data and shut down the device when an lower 
threshold interrupt is generated. 
It is unsigned value, the unit is equal the ZA A/D 
value, and the really voltage value should multiply 
the LSB value (refer to the Analogy Spec.) 
13h1FFF: represent the max point 
13°h1000: represent the zero point 
<13’h1000: invalid 
That means when the value is 13’h1000, it voltage 
is OV. Because the voltage is all positive value, 
the value of below 13’h1000 should not be valid as 
see it as some offset of Ov. 
When VOLT_H.VALID is 0, then the bit [13] is 
omitted, and just 12 bit is valid 


7.12.8.2.15FGU Voltage HH Threshold 
Description: FGU Voltage HH Threshold 


0x0038 FGU Voltage HH Threshold (reset 0x0000) FGU_VTHRE_HH 


| Name | Reserved FGU_VTHRE_HH 


: 


Field Name Type | Reset | Description 


Value 
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7.12.8.2.16FGU Voltage HL Threshold 
Description: FGU Voltage HL Threshold 


0x003C 


Reserved 


FGU_VTHRE_HH [12:0] 13°hO 


FGU Voltage HL Threshold (reset 0x0000) 


Voltage High-High threshold. 
When update the Qmax, there should be two OCV 


and its relative coulomb counter value to calculate 
the Qmax. 

This register is used to set the high threshod of the 
locked high OCV. 

It is unsigned value, the unit is equal the ZA A/D 


value, and the really voltage value should multiply 


the LSB value (refer to the Analogy Spec.) 


13h1FFF: represent the max point 


13°h1000: represent the zero point 


<13’h1000: invalid 

That means when the value is 13’h1000, it voltage 
is OV. Because the voltage is all positive value, 
the value of below 13’h1000 should not be valid as 
see it as some offset of Ov. 

When VOLT_H_VALID is 0, then the bit [13] 
omitted, and just 12 bit is valid 


is 


FGU_VTHRE_HL 


FGU_VTHRE_HL 


Ee e ed 


RO 


Type 


pean [oe [oe ree eee 
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FGU_VTHRE_HL [12:0] R/W |13h0 | Voltage High-Low threshold. 
When update the Qmax, there should be two OCV 
and its relative coulomb counter value to calculate 
the Qmax. 
This register is used to set the low threshold of the 
locked high OCV. 
It is unsigned value, the unit is equal the ZA A/D 
value, and the really voltage value should multiply 
the LSB value (refer to the Analogy Spec.) 
13h1FFF: represent the max point 
13’h1000: represent the zero point 
<13’h1000: invalid 
That means when the value is 13’h1000, it voltage 
is O V. Because the voltage is all positive value, 
the value of below 13’h1000 should not be valid as 
see it as some offset of Ov. 
When VOLT_H_VALID is 0, then the bit [13] is 
omitted, and just 12 bit is valid 


7.12.8.2.17FGU Voltage LH Threshold 
Description: FGU Voltage LH Threshold 


0x0040 FGU Voltage LH Threshold (reset 0x0000) FGU_VTHRE_LH 


Ea eet a ee i 


Reserved FGU_VTHRE_LH 


: 
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Field Name Type | Reset | Description 
Value 


FGU_VTHRE_LH [12:0] R/W | 13’hO | Voltage Low-High threshold. 
When update the Qmax, there should be two OCV 
and its relative coulomb counter value to calculate 
the Qmax. 
This register is used to set the high threshold of the 
locked low OCV. 
It is unsigned value, the unit is equal the ZA A/D 
value, and the really voltage value should multiply 
the LSB value (refer to the Analogy Spec.) 
13h1FFF: represent the max point 
13’h1000: represent the zero point 
<13’h1000: invalid 
That means when the value is 13’h1000, it voltage 
is 0 V. Because the voltage is all positive value, 
the value of below 13’h1000 should not be valid as 
see it as some offset of Ov. 
When VOLT_H_VALID is 0, then the bit [13] is 
omitted, and just 12 bit is valid 


7.12.8.2.18FGU Voltage LL Threshold 
Description: FGU Voltage LL Threshold 


0x0044 FGU Voltage LL Threshold (reset 0x0000) FGU_VTHRE_LL 


I GS 


Reserved FGU_VTHRE_LL 


: 
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Field Name Type | Reset | Description 
Value 


FGU_VTHRE_LL [12:0] R/W | 13’hO | Voltage Low-Low threshold. 
When update the Qmax, there should be two OCV 
and its relative coulomb counter value to calculate 
the Qmax. 
This register is used to set the low threshold of the 
locked low OCV. 
It is unsigned value, the unit is equal the ZA A/D 
value, and the really voltage value should multiply 
the LSB value (refer to the Analogy Spec.) 
13h1FFF: represent the max point 
13’h1000: represent the zero point 
<13’h1000: invalid 
That means when the value is 13’h1000, it voltage 
is 0 V. Because the voltage is all positive value, 
the value of below 13’h1000 should not be valid as 
see it as some offset of Ov. 
When VOLT_H_VALID is 0, then the bit [13] is 
omitted, and just 12 bit is valid 


7.12.8.2.19FGU Qmax OCV LockLo 
Description: FGU Qmax OCV LockLo 


0x0048 FGU Qmax OCV LockLo (reset 0x0000) FGU_OCV_LOCKLO 


i Ee ce 


Reserved FGU_OCK_LOCKLO 


: 
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Field Name Type | Reset | Description 
Value 


C peop pe pee a 


FGU_OCV_LOCKLO | [12:0] 13h0 | Qmax OCV record Low point 
The Low OCV record of Qmax updated. 
It is unsigned value, the unit is equal the ZA A/D 
value, and the really voltage value should multiply 
the LSB value (refer to the Analogy Spec.) 
13h1FFF: represent the max point 
13’n1000: represent the zero point 
<13°h1000: invalid 
That means when the value is 13’h1000, it voltage 
is 0 V. Because the voltage is all positive value, 
the value of below 13’h1000 should not be valid as 
see it as some offset of Ov. 
When VOLT_H_VALID is 0, then the bit [13] is 
omitted, and just 12 bit is valid 


7.12.8.2.20FGU Qmax OCV LockHi 


Description: FGU Qmax OCV LockHi 


0x004C FGU Qmax OCV LockHi (reset 0x0000) FGU_OCV_LOCKHI 


Ce a aa 


Reserved FGU_OCK_LOCKHI 


: 


Field Name Type | Reset | Description 


Value 
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FGU_OCV_LOCKHI | [12:0] 13h0 | Qmax OCV record High Point 
The High OCV record of Qmax updated. 
It is unsigned value, the unit is equal the ZA A/D 
value, and the really voltage value should multiply 
the LSB value (refer to the Analogy Spec.) 
13’n1FFF: represent the max point 
13h1000: represent the zero point 
<13’h1000: invalid 
That means when the value is 13’h1000, it voltage 
is 0 V. Because the voltage is all positive value, 
the value of below 13’h1000 should not be valid as 
see it as some offset of Ov. 
When VOLT_H_VALID is 0, then the bit [13] is 
omitted, and just 12 bit is valid 


7.12.8.2.21FGU Coulomb Counter Set High 


Description: FGU Coulomb Counter set High. 


0x0050 FGU Coulomb Counter Set high (reset 0x0000) FGU_CLBCNT_SETH 


CLBCNT_SETH 


R/W 


Field Name Type | Reset | Description 
Value 


Yo fao ae sow o 
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CLBCNT_SETH [13:0] R/W | 14’hO | Set Coulomb Counter Value register, bit[29:16] 
In Work mode 2 of Current-Integration-based 
algorithm. The software can initial the coulomb 
counter by writing the value to this register, it 
Once the value. is write to this register (with 
CLBCNT.SET_IND = 2’h0, then the 
FGU.CLBCNT_VAL will be set to the same value, 
and the coulomb counter will count from this value. 
It is 2’s Complement Code value 
30’h1FFF_FFFF: represent the max positive 
point 

represent the zero point 

30’h2000_0000: — represent the min negative 
point 


Note: the Coulomb Counter is 28 bits, and it is distributed in two register, after both of them are set, 
then it can be valid. 

When first write CLBCNT_SETH, then CLBCNT_SET_IND[1] is high to indicate it; second write 
CLBCNT_SETL, then CLBCNT_SET_INDj[0] is high to indicate it, and after one clock, the 
CLBCNT_SET_IND[1] and CLBCNT_SET_IND[0] is auto clear to 0 to indicate both the register is write 
and stable. 

When first write CLBCNT_SETL, then CLBCNT.SET_IND[0] is high to indicate it; second write 
CLBCNT_SETH then CLBCNT_SET_INDf[1] is high to indicate it, and after one clock, the 
CLBCNT_SET_IND[1] and CLBCNT_SET-. IND[0] is auto clear to 0 to indicate both the register is write 


and stable. 


7.12.8.2.22FGU Coulomb Counter Set Low 


Description: FGU Coulomb Counter set Low. 
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0x0054 FGU Coulomb Counter Set Low (reset 0x0000) FGU_CLBCNT_SETL 


ec ECDC Aaa 


CLBCNT_SETL 


: 


Field Name Type | Reset | Description 
Value 


CLBCNT_SETL [15:0] R/W 16h0 | Set Coulomb Counter Set Value register. bit[15:0]] 
In Work mode 2 of Current-Integration-based 
algorithm. The software can initial the coulomb 
counter by writing the value to this register, it 
Once the value is write to this register (with 
CLBCNT_H_IND = 0 & CLBCNT_L_IND = 0), then 
the F@U_CLBCNT_VAL will be set to the same 
value, and the coulomb counter will count from this 
value. 

It is 2’s Complement Code value 

30°H1FFF.FFFF: represent the max positive point 
represent the zero point 

30°h2000_0000: represent the min negative point 


7.12.8.2.23FGU Coulomb Counter Delta High 


Description: FGU Coulomb Counter Delta High. 
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0x0058 FGU Coulomb Counter Delta high (reset 0x0000) FGU_CLBCNT_DELTH 
per [s}ujelala|ele|s|eie]s |cre]2| |e 


Reserved CLBCNT_DELTH 


Type RO R/W 


Field Name Type | Reset | Description 
Value 


a 


CLBCNT_DELTH [13:0] R/W | 14’hO | Coulomb Counter Delta register, bit[29:16] 
Once the coulomb is changed multiply of the 
Coulomb counter threshold, then an interrupt is 
generated to notify software to deal with the 
resolution. 

It is 2’s Complement Code value 
30°h1FFF_FFFF: represent the max positive 
point 

represent the zero point 
30’°h2000_0000: represent the min negative 
point 


7.12.8.2.24FGU Coulomb Counter Delta Low 


Description: FGU Coulomb Counter Delta Low. 
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0x005C FGU Coulomb Counter Delta Low (reset 0x0000) FGU_CLBCNT_DELTL 


ec Es AA 


CLBCNT_DELTL 


: 


Field Name Type | Reset | Description 
Value 


CLBCNT_DELTL | [15:0] R/W 16h0 | Coulomb Counter Delta register, bit[:15:0] 
Once the coulomb is changed multiply of the 
Coulomb counter delta threshold, then an interrupt is 
generated to notify software to deal with the 
resolution. 
It is 2’s Complement Code value 
30°’h1FFF_FFFF: represent the max positive point 

represent the zero point 

30°h2000_0000: represent the min negative point 


7.12.8.2.25FGU Coulomb Counter LastOCV High 


Description: FGU Coulomb Counter Last OCV High. 


0x0060 FGU Coulomb Counter Last OCV high (reset 0x0000) FGU_CLBCNT_LOCVH 


fase ee se ee ee ee 


CLBCNT_LASTOCVH 


Type 
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Field Name Type | Reset | Description 
Value 


CLBCNT_LASTOCVH | [15:0] 16'h0 | Coulomb Counter Last OCV register, bit[31:16] 
This register indicated the coulomb counter value 
changed after the OCV is locked. 

It is 2’s Complement Code value 
32’h7FFF_FFFF ~ 32’h2000_0000: reserved 
32°n1FFF_FFFF: max positive point 

zero point 
32’°hE000_0000: min negative point 
32’hDFFF_FFFF~32’h8000_0000: reserved 
Note: There are really 30 bits valid, the upper 2 
bits is used to complement for the positive or 
negative sign of signed value point 


7.12.8.2.26FGU Coulomb Counter LastOCV Low 
Description: FGU Coulomb Counter Last OCV Low. 


0x0064 FGU Coulomb Counter Last OCV Low (reset 0x0000) FGU_CLBCNT_LOCVL 


OE Sa RE 


CLBCNT_LASTOCVL 


Type 


Field Name Type | Reset | Description 
Value 
CLBCNT_LASTOCVL | [15:0] 16’hO | Coulomb Counter Last OCV register, bit[15:0] 
This register indicated the coulomb counter value 
changed after the OCV is locked. 
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It is 2’s Complement Code value 


32’h7FFF_FFFF ~ 32’h2000._0000: reserved 


32’n1FFF_FFFF: max positive point 


zero point 


32’hE000_0000: min negative point 
32’hDFFF_FFFF~32’h8000_0000: reserved 


Note: There are really 30 bits valid, the upper 2 bits 
is used to complement for the positive or negative 


sign of signed value 


7.12.8.2.27FGU Coulomb Counter Value High 


Description: FGU Coulomb Counter Value High. 


0x0068 FGU Coulomb Counter Value high (reset 0x0000) FGU_CLBCNT_VALH 


Giese i ez [i [a ae 


CLBCNT_VALH 


Type 


Field Name Type | Reset | Description 
Value 


CLBCNT_VALH [15:0] 16’hO | Coulomb Counter Value register, bit[31:16] 
This register is accumulate once every charge is 
coming, and it is can be set by CLBCNT_SET 
register at any moment. 
It is 2’s Complement Code value 
32’h7FFF_FFFF ~ 32’h2000_0000: reserved 
32’h1FFF_FFFF: max positive point 
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zero point 


32’hE000_0000: min negative point 


32’>hDFFF_FFFF~32’h8000_0000: reserved 


Note: There are really 30 bits valid, the upper 2 
bits is used to complement for the positive or 


negative sign of signed value 


7.12.8.2.28FGU Coulomb Counter Value Low 


Description: FGU Coulomb Counter Value Low. 


0x006C FGU Coulomb Counter Value Low (reset 0x0000) FGU_CLBCNT_VALL 


ACE el a EE ee 


CLBCNT_VALL 


Type 


Field Name Bie Description 


CLBCNT_VALL [15:0] Coulomb Counter Value register, bit[15:0] 
This register is accumulate once every charge is 
coming, and it is can be set by CLBCNT_SET 
register at any moment. 
It is 2’s Complement Code value 
32’h7FFF_FFFF ~ 32’h2000_0000: reserved 
32’h1FFF_FFFF: max positive point 

zero point 

32’°hE000_0000: min negative point 


V.0.98 ~~ Spreadtrum Communications, Inc., Confidential and Proprietary 300 of 513. Spreadtrum Communications, Inc., Confidential and Proprietary 300 of 513 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GPSPREADTRUM SC2723G Device Specification 


32’hDFFF_FFFF~32’h8000_0000: reserved 


Note: There are really 30 bits valid, the upper 2 bits 


is used to complement for the positive or negative 


sign of signed value 


7.12.8.2.29FGU Coulomb Counter Qmax High 


Description: FGU Coulomb Counter Qmax High. 


0x0070 FGU Coulomb Counter Qmax high (reset 0x0000) FGU_CLBCNT_QMAXH 


cE Ee ES 


CLBCNT_QMAXH 


Type 


Field Name Type | Reset | Description 
Value 


CLBCNT_QMAXH [15:0] 16’hO | Coulomb Counter Qmax Value, bit[31:16] 
It is used to record the Qmax value when the 
Qmax process is used. It is read only. 
It is 2’s Complement Code value 
32’h7FFF_FFFF ~ 32’h2000_0000: reserved 
32°n1FFF_FFFF: max positive point 

zero point 

32’hE000_0000: min negative point 
32’*hDFFF_FFFF~32’h8000_0000: reserved 
Note: There are really 30 bits valid, the upper 2 
bits is used to complement for the positive or 
negative sign of signed value 
Note: After Power On, the previous designed 
POCI saved in lower 13bit of this register. 
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7.12.8.2.30FGU Coulomb Counter Qmax Low 


Description: FGU Coulomb Counter Qmax Low. 


0x0074 FGU Coulomb Counter Qmax Low (reset 0x0000) FGU_CLBCNT_QMAXL 


EES AEE 


CLBCNT_QMAXL 


Type 


Field Name Type | Reset | Description 
Value 


CLBCNT_QMAXL | [15:0] 16’hO | Coulomb Counter Qmax Value, bit[15:0] 
It is used to record the Qmax value when the Qmax 
process is used. It is read only. 
It is 2’s Complement Code value 
32’h7FFF_FFFF ~ 32’h2000_0000: reserved 
32’h1FFF_FFFF: max positive point 

zero point 

32’°hE000_0000: min negative point 
32’hDFFF_FFFF~32’h8000_0000: reserved 
Note: There are really 30 bits valid, the upper 2 bits 
is used to complement for the positive or negative 
sign of signed value 
Note: after Power On, the latest design fgu_ana 
saved the 250ms POCI in the lower 13bits of this 
register 


7.12.8.2.31FGU Qmax TimeOut Set 
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Description: FGU Qmax timeout counter 
se Ea aa 
few 


Type RW 


Field Name Type | Reset | Description 
Value 


QMAx_TIMEOUT_SET | [15:0] | R/W | 16’hO | FGU Qmax timeout set counter. 
When the Qmax update exceed the timeout set 
counter, then the Qmax quit and it is failed to 
update. 
The unit of the counter is 4 seconds, so the max 
value is 72.8 hours. 
Note: when the QMAX_TIMEOUT_CNT is 0, it 
means it is never timeout. 


7.12.8.2.32FGU Qmax Timer Counter 


Description: FGU Qmax timer counter 


0x007C FGU Qmax Timer Value (reset 0x0000) FGU_QMAX_TIMER 


EE ce EE 


FGU_QMAX_TIMER 


Type 


Field Name Type | Reset | Description 


Value 
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QMAx_TIMER_CNT [15:0] 16'h0 | FGU Qmax timer counter. 
Once the Qmax is updating, the timer is counted 
from 0. After the Qmax is updated, the timer is 
stay on the last value until the next update 
process start. 
The unit of the counter is 4 seconds, so the max 
value is 72.8 hours. 


7.12.8.2.33FGU Relax Current Threshold 


Description: FGU Relax Current threshold 


0x0080 FGU Relax Current Threshold (reset OxOOAF) FGU_RLX_CRT_THRE 
poe fsju pel efele let ztels is] e2] |e 


Reserved RELAX_CURT_THRE 


Type RO R/W 


Field Name Type | Reset | Description 
Value 


e 


RELAX_CURT_THRE | [13:0] | RW | 14’hAF | Relax Current threshold. 
It is unsigned value, 
It is a tiny value which will add or subtract the zero 
value (14’h1FFF) of the CURT_VALUE, to indicate 
a low current threshold. And it will define the 
conception of Relax State: 
When current value of CURT_VALUE bigger than 
(14h1FFF-CURT_THRE) and smaller than 
(14’h1FFF + CURT_THRE), the battery will work 
in Relax state. 
And then the relax counter will work to count, else 
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7.12.8.2.34FGU Relax Counter Threshold 


Description: FGU Relax Counter Threshold 


0x0084 FGU Relax Counter Threshold (reset 0x0001) FGU_RLX_CNT_THRE 


E E A E 


Reserved RELX_CNT_THRE 


: 


Field Name Type | Reset Description 
Value 


[ra [no foe ewe a 
RELX -CNT_THRE | [12:0] R/W | 13’h1 Relax counter threshold. 
When the counter reaches to this value, it stops at 
this value. The unit is 1 second. 
13’h1 means 1 second 


7.12.8.2.35FGU Relax Counter Value 


Description: FGU Relax Counter Value 


0x0088 FGU Relax Counter (reset 0x0000) FGU_RELX_CNT 


GB eh ier eee 


Reserved RELX_CNT 


: 
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Field Name Type | Reset Description 
Value 


essa fro [ow free 


RELX_CNT_VAL [12:0] 13°’h0 Relax counter value. 
The relax counter register is 13 bit read-only 
register clocked every 1s and can go up to about 
2hs. 
The counter is auto clearer to 0 when the current is 
out of the relax state. 
Definition of Relax State: 
When current value of CURT_VALUE bigger than 
(14h1FFF-CURT_THRE) and smaller than 
(14h1FFF + CURT_THRE), the battery will work in 
Relax state. 


7.12.8.2.36FGU OCV Last Count 
Description: FGU OCV Last count 


0x008C FGU OCV Last Count (reset 0x0000) FGU_OCV_LCNT 


Ee a ee ee 


OCV_LAST_CNT 


Type 


Field Name Type | Reset Description 
Value 


(essa fro ow free 


OCV_LAST_CNT | [12:0] 13’h0 OCV Last count. 
After the OCV is locked, this counter will count how 
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many times it keeps 


The unit is 1 second, and the. max count is about 9 
hours, if the count is bigger than 18hrs, than the 


count is keep its max value 16’hFFFF. 


7.12.8.2.37FGU Current Offset value 


Description: FGU Current offset signals 


0x0090 FGU Current offset Value (reset 0x0000) FGU_CURT_OFFSET 


RR a ae a ee eee 


Reserved CURRENT_OFFSET_VALUE 


Type R 


Field Name Type | Reset | Description 
Value 


SN 


CURT_OFFSET_VALUE | [13:0] 14’h0 | Current offset value, 
It is signed value, and 2’s complement value. 
Used to adjust the calibration current value. 


7.12.8.2.38FGU User Area Set0 


Description: FGU User area Set0 Register 


0x00A0 FGU User Area Set0 Value (reset 0x0000) USER_AREA_SET 


oe ae eae Eo es ed a ee 


USER AREA SETO 


: 
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Field Name Type | Reset | Description 
Value 


USER_AREA_SETO [15:0] R/W | 16’hO | For software to set this area, where the data will be 
kept in USER_AREA_STS0 if the RTC clock is 
working. 


7.12.8.2.39FGU User Area Clear0 


Description: FGU User area Clear0 Register 
[ee SEE es Fa a SE 
C 


: 


Field Name Type | Reset | Description 
Value 


USER_AREA_CLRO_ | [15:0] R/W | 16’hO | For software to clear this area, 
Set 1, the data kept in USER_AREA_STS0 will be 
cleared. 
Set 0, after clearing the status, the register value 
will be set back to 0 


7.12.8.2.40FGU User Area Status0 


Description: FGU User area StatusO Register 
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0x00A8 FGU User Area Status0 Value (reset 0x0000) USER_AREA_STS 


pes ea ee a ee E] 


USER_AREA_STSO 


Type 


Field Name Type | Reset | Description 
Value 
USER_AREA_CLRO [15:0] RO | 16'h0 | The data will be kept in if RTC clock is working 


7.12.8.2.41FGU OCI value 


Description: FGU Open Circuit Current signals 


0x00B0 FGU OCI value (reset 0x0000) FGU_OCI 


BE OE REESE EE 


FGU_OCI 


Type 


Field Name Type | Reset | Description 
Value 
FGU_OCI [15:0] 16'h0 | Open Circuit Voltage. 
Refer to the OCV. 


7.12.8.2.42FGU OCV Low Threshold 


Description: FGU OCV low threshold signals 
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0x00B4 FGU OCV Low Threshold (reset 0x0000) FGU_OCV_LOW_THRE 


pee ea ee 


FGU_OCV_LOW_THRE 


Type 


Field Name Type | Reset | Description 
Value 
FGU_OCV_LOW_THRE | [15:0] | RAW | 16’hO | The OCV low threshold. When the real OCV 
lower than this register, then an interrupt is 
occurred. 


7.12.8.2.43FGU CLBCNT Low Threshold High 


Description: FGU CLBCNT low threshold signals 


0x00B8 FGU CLBCNT Low Threshold (reset 0x0000) FGU_CLBCNT_LTHRE 
eae 


Reserved FGU_CLBCNT_LTHRE_H 


Type 


Field Name Type | Reset | Description 
Value 


a (0 


FGU_CLBCNT_LTHRE_H | [13:0] | R/W | 14’hO | The CLBCNT low threshold. When the real 
CLBCNT lower than this register, then an 
interrupt is occurred. 

It’s higer part. 
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7.12.8.2.44FGU CLBCNT Low Threshold Low 
Description: FGU CLBCNT low threshold signals 


0x00BC FGU CLBCNT Low Threshold (reset 0x0000) FGU_CLBCNT_LTHRE 


IR ee 2 ae Ten a ee 


FGU_CLBCNT_LTHRE_L 


: 


Field Name Type | Reset | Description 
Value 


FGU_CLBCNT_LTHRE_L | [15:0] | R/W | 16’hO | The CLBCNT low threshold. When the real 
CLBCNT lower than this register, then an 
interrupt is occurred. 

It’s lower part. 


7.12.8.2.45FGU User Area Set1 


Description: FGU User area Set1 Register 
(aE a EEE a 
fee 


: 


Field Name Type | Reset | Description 
Value 
USER_AREA_SET1 [15:0] R/W | 16’hO | For software to set this area, where the data will be 
kept in USER_AREA_STS1 if the RTC clock is 
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a a a 


7.12.8.2.46FGU User Area Clear1 


Description: FGU User area Clear1 Register 


0x00C4 FGU User Area Clear1 (reset 0x0000) USER_AREA_CLR 


SE a 


USER_AREA _CLR1 


: 


Field Name Type | Reset | Description 
me a a ba 
USER_AREA_ CLR1 [15:0] R/W | 16’hO | For software to clear this area, 
Set 1, the data kept in USER_AREA_STS1 will be 
cleared. 
Set 0, after clearing the status, the register value 
will be set back to 0 


7.12.8.2.47FGU User Area Status1 


Description: FGU User area Status1 Register 


0x00C8 FGU User Area Status1 Value (reset 0x0000) USER_AREA_STS 


Ln ee 2 se ea) 


USER_AREA STS1 


Type 
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Field Name Type | Reset | Description 
Value 


USER_AREA_CLR1 [15:0] [Ro | 16'h0 | The data will be kept in if RTC clock is working 


7.12.8.2.48FGU Legacy OCV Value 


Description: FGU Power On OCV Value(Previous Design) 


0x00CC FGU Legacy OCV Value (reset 0x0000) FGU_LEGACY_VAL 


Eor ae e ci a Ca ales SaaS 


Reserved POCV_VALUE 


Type 


Field Name Type | Reset Description 
Value 


OCV_VALUE [12:0] 13°hO The Previous Designed Power On Open Circuit 
Voltage 
It is just valid when the very time of power on . 
It is unsigned value, the unit is equal the ZA A/D 
value, and the relative voltage value should multiply 
the LSB value (refer to the Analogy Spec.) 
13° n1FFF: represent the max point 
13°n1000: represent the zero point 
<13’h1000: invalid 
That means when the value is 13’h1000, it voltage is 
OV. Because the voltage is all positive value, the 
value of below 13’h1000 should not be valid as see it 
as some offset of Ov. 
When VOLT_H_VALID is 0, then the bit [13]. is 
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omitted, and just 12 bit is valid 


It has another function, when in ADC software 


calibration mode; it is act as the ADC1 voltage value. 


7.12.9 Application Notes 


Including RAM input and output formats, special requirement, software control flow, 


description, etc. 


7.13 Audio Configure Controller(AUD CFGA) 


7.13.1 Memory map 


orar pee e 


V.0.98 Spreadtrum Communications, Inc., Confidential and Proprietary 314 of 513 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GF SPREADTRUM SC2723G Device Specification 


V.0.98 Spreadtrum Communications, Inc., Confidential and Proprietary 315 of 513 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GY SPREADTRUM SC2723G Device Specification 


7.13.2 Register Description 


7.13.2.1 ANA_PMUO 


0x00000000 ANA_PMUO (0x00000000) ANA_PMUO 


Br | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 26 | 29%) 22 | 24 | 20 | 19 | 18 | 17 | 16 | 
Name M 


reserved 


reserved 


JOAO A AA 


ANA_PMUO 


Field Name Type Reset Description 
Value 


Teena [Bag] [FO foo fhem OOo 


AUDIO_PA_SW__ |[15] RW 0x0 Audio PA (Driver SPKL) power switch enable 
EN signal 
0 = disable 1 = enable 


AUDIO_PA LDO | [14] RW 0x0 AUDIO LDO_PA enable signal 
_EN IF PA_SW_EN =0 
0 = disable 1 = enable 
IF PA_SW_EN = 1 
0/1 = disable 


AUDIO_PA_EN [13] Audio PA (Driver SPKL) enable signal 

0 = disable 1 = enable 
AUDIO_OVP-PD |] [12] Audio battery over voltage protection circuit power 

down signal 

0 = power up 1 = power down 
AUDIO_OVP_LD | [11] RW 0x0 Audio battery over voltage protection circuit LDO 
O_EN enable signal 

0 = disable 1 = enable 
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AUDIO_LDOCG_ | [10] RW 0x0 Audio LDO_CG power down signal 
EN 0 = disable 1 = enable 
AUDIO_VB_EN RW 0x0 Audio Core LDO Enable Signal 

0 = disable 1 = enable 
AUDIO_VBO_EN RW 0x0 Audio DRV LDO Enable Signal 

0 = disable 1 = enable 
AUDIO_HEADMI | [7] RW 0x0 Audio Headset Micbias Enable Signal 
CBIAS_EN 0 = disable 1 = enable 
AUDIO_HEADMI RW 0x0 Audio Headset Micbias Sleep Enable Signal 
C_SLEEP_EN 0 = disable 1 = enable 


AUDIO_VB_NLE |} [5] RW 0x0 Audio LDO VB/VBO prevent reverse flow back 
AK_PD power down signal 

0 = power up 1 = power down 
AUDIO_PLGPD_ | [4] RW 0x0 Audio headset plug out detect enable signal 
EN 0 = disable 1 = enable 
AUDIO_PMUROf[1 | [3] RW 0x0 Audio class-G spread spectrum enable signal 
] 0 = disable 1 = enable 
AUDIO_PMURO[O | [ 2] RW 0x0 Reserved for 2723/2721 
] 


eena [a [RO foo frem o 


7.13.2.2 ANA_PMU1 


eooo | ana amot oono O | anaa | 
C Ja [oo [ e] e aeea e r e 
"e ooo o a S 


reserved 


ANA_PMU1 
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Field Name Type Reset Description 
Value 


Gite] [RO foo [asa SSS 

AUDIO_BG_EN [15] RW 0x0 Audio Reference Voltage Enable Signal 

0 = disable 1 = enable 
AUDIO_BG_IBIA | [14] RW 0x0 Audio Ibias Enable Signal 
S_EN 0 = disable 1 = enable 
AUDIO_VCM_EN | [13] RW 0x0 Audio VCM Enable Signal 

0 = disable 1 = enable 
AUDIO_VCM_BU | [12] RW 0x0 Audio VCM Buffer Enable Signal 
F_EN 0 = disable 1 = enable 
AUDIO_SEL_VC_ | [11] RW 0x0 Select VCMI to output enable signal 
MI 0 = disable 1 = enable 
AUDIO_VCMI_FA | [10] RW 0x0 VCMI fast charging enable signal 
ST_EN 0 = disable 1 = enable 
AUDIO_MICBIAS RW 0x0 Audio micbias enable signal 
_EN 0 = disable 1 = enable 
AUDIO_AUXMIC RW 0x0 Audio AuxMicbias enable signal 
BIAS_EN 0 = disable 1 = enable 
AUDIO_LDOCG_ | [7] RW 0x1 Audio LDO_CG over current protection circuit 
OCP_PD power down signal 

0 = power up 1 = power down 
AUDIO LDOCG_ RW 0x0 Audio LDO_CG Short protect function power 
SHPT_PD down signal 

0 = power up 1 = power down 
AUDIO_LDOCG_ | [5] RW 0x0 Audio LDO_CG Short protect vth select signal 
SHPTCTL 0 =0.42V 1=0.7V 
AUDIO LDOCG_ | [4] RW 0x0 Audio LDO_CG cut the divide res enable signal 
EN_CUT_RES (AUDIO_LDOCG_OCP_PD = 0) 

0 = disable 1 = enable 
AUDIO_LDOCG_ | [3] RW 0x0 Audio LDO_CG false iload on enable signal 
EN_FAL_ILD 0 = disable 1 = enable 
AUDIO _LDOCG_I | [2] RW 0x0 Audio LDO_CG false iload current select signal 
SET_FAL 0 = 100uA 1=5mA 
AUDIO_LDOCG_ | [1] RW 0x0 Audio LDO_CG ramp up enable signal 
RAMP_EN 0 = disable 1 = enable 


AUDIO PMUR1 ro [Rw foo | Reserved for 2723/2721 


7.13.2.3 ANA_PMU2 


0x00000008 ANA_PMU2 (0x0000B400) 


| ANALPMUZ 
Br | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 


reserved 
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[= RO 
Peel P PPP PPP) PPP tt 
Pee fs[ulse[sfolele|7fe[s{«[ol=[s fo 


AUDIO_HE 


AUDIO_MI 
S ADMICBIA 
AUDIO_VCM_V CBIAS_V > 


Preset (> Tl Ml eee 


ANA_PMU2 


Field Name Type Reset Description 
Value 


ena eine] [RO [oo [Reed o 


AUDIO_VCM_V [15:13] | RW 0x5 Audio ADC/DAC/DRV VCM & LDO output voltage 

control bit 

000 = 2.8V 001 = 2.9V 

010 =3.0V 011 =3.1V 

100 = 3.2V 101 =3.3V 

110 =3.4V 111=3.6V 
pee ula [12:11] | RW 0x2 onal micbias/auxmicbias output voltage control 

i 

(AUDIO_VCM_V<2:0> = 101) 

00 = 2.2V 01 = 2.6V 

10 =2.8V 11 =3.0V 
AUDIO_HEADMI_ | [10: 9] RW 0x2 Audio headmicbias output voltage control bit 
CBIAS_V (VCM_V<2:0> = 101) 

00 = 2.2V 01 = 2.6V 

10 =2.8V 11 =3.0V 


eena [fear [RO foo frese SCS 


7.13.2.4  ANA_PMU3 


oono [AWA Puaoroooosnacy | ana Pa | 
C [foo [= [m=] [ [| «l= [= [ame] el re 


reserved 


AUBIC ES AUDIO_PA_AB _| AUDIO_PA_LDO_ AUDIO_LDOCG_V 


on fF Ff DE OM 
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ANA_PMU3 


Field Name Type Reset Description 
Value 


a [RO [oxo [Resenes 


AUDIO _BG_l n 14] Audio bandgap output current control bit 


00 =150u 01 = 200u 
10 = 250u 11 = 300u 


Audio Class-AB Ibias select (SW/LDO) 


AUDIO_PA_AB_I | [13:11] 
AUDIO_PA_LDO | [10: 8] 
_V 


000 = 7.4/4.7 
010 = 5.6/3.5 
100 = 4.5/2.8 
110 = 3.8/2.4 


010 =3.0V 
100 =3.2V 
110 =3.4V 


0010 1000 = 1.6V 
0011 1100 = 1.8V 
0101 0000 = 2.0V 
0110 0100 = 2.2V 
0111 1000 = 2.4V 
1000 1100 = 2.6V 
1010 0000 = 2.8V 
1011 0100 = 3.0V 
1100 1000 = 3.2V 


001 = 6.3/4 
011 = 5/3.1 
101 = 4.1/2.6 
111 = 3.6/2.2 


AUDIO LDO_PA output voltage select 
000 = 2.8V 


001 = 2.9V 
011 =3.1V 
101 =3.3V 
111 =3.6V 


Class-G LDO output voltage select 


00110010 = 1.7V 
0100 0110 = 1.9V 
0101 1010 =2.1V 
0110 1110 =2.3V 
1000 0010 = 2.5V 
1001 0010 = 2.7V 
1010 1010 = 2.9V 
1011 1110 =3.1V 
1101 0010 = 3.3V 


AUDIO_LDOCG_ 


7.13.2.5 ANA_PMU4 


Cen [a [oele] e salele [=e] [7 [a 
a 


reserved 


1101 1100 = 3.4V 


Type 


Jen AUDIO_VB_CAL AUDIO_VCM_CAL 


ae [ow [ee 


V.0.98 


AUDIO_LDOPA_CAL 
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ANA_PMU4 


Field Name Type Reset Description 
Value 


Teena fema [FO foo fhem OOOO 


AUDIO_PMUR4[2 | [15] RW 0x0 Reserved for 2723/2721 
] 


AUDIO_PMUR4 [14:13] | RW 0x0 Audio class-G spread spectrum dither level select 
signal 
00 = 1.25% 01 = 2.5% 
10 = 5% 11= 10% 


Audio LDO _VB & LDO_VBO output voltage 
calibration signal 


AUDIO_VB_CAL | [12: 8] 


00000 = -9.8% 
00010 = -8.6% 
00100 = -7.4% 
00110 = -6.1% 
01000 = -4.9% 
01010 = -3.7% 
01100 = -2.5% 
01110 = -1.2% 
10000 = 0 

10010 = 1.2% 
10100 = 2.4% 
10110 =3.7% 
11000 = 4.9% 
11010 = 6.1% 
11100 = 7.3% 
11110 = 8.6% 


00001 = -9.2% 
00011 = -8.0% 
00101 = -6.7% 
00111 = -5.5% 
01001 =-4.3% 
01011 = -3.1% 
01101 = -1.8% 
01111 = -0.6% 


10001 = 0.6% 


10011 = 1.8% 
10101 = 3.1% 
10111 = 4.3% 
11001 = 5.5% 
11011 = 6.7% 
11101 = 8.0% 
11111 = 9.2% 


AUDIO VCM output voltage calibration signal 
000 = -3% 001 = -2% 
010 = -1% 011 = 0% 
100 = 1% 101 = 2% 
110 = 3% 111 = 4% 


Audio PA output voltage calibration signal 


AUDIO_ VCM_CA 


Ye LDOPA_ 
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00000 = -9.8% 
00010 = -8.6% 
00100 = -7.4% 
00110 = -6.1% 
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01100 = -2.5% 
01110 = -1.2% 
10000 = 0 

10010 = 1.2% 
10100 = 2.4% 
10110 = 3.7% 


00001 = -9.2% 
00011 = -8.0% 
00101 = -6.7% 
00111 = -5.5% 
01001 = -4.3% 
01011 = -3.1% 
01101 = -1.8% 
01111 = -0.6% 


10001 = 0.6% 


10011 = 1.8% 
10101 = 3.1% 
10111 = 4.3% 
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11000 = 4.9% 11001 =5.5% 
11010 =6.1% 11011 =6.7% 


11100 = 7.3% 11101 = 8.0% 
11110 = 8.6% 11111 = 9.2% 


7.13.2.6 ANA_PMU5 


Cn Ja [olee |e] aea cd 


reserved 


AUDIO_OVP_T _ reserved 


ANA_PMU5 


Field Name Type Reset Description 
Value 


n ea [RO [oo [Reeves o ooo 


AUDIO_OVP_V = 13] Audio battery over voltage protection circuit 
voltage select 
000 = 5.55 -> 5.29 001 = 5.39 -> 5.14 
010 = 5.24 -> 4.99 011 = 5.08 -> 4.85 
100 = 4.93 -> 4.70 101 = 4.78 -> 4.56 
110 = 4.63 -> 4.41 111 = 4.48 -> 4.27 
[12] RW 


AUDIO_OVP_DE Audio battery over voltage protection circuit alert 


G_EN deglitch enable signal 
0 = disable 1 = enable 


AUDIO_OVP_T [11: 9] RW Audio battery over voltage protection circuit alert 
deglitch time control signal 
000 = 0.12ms 001 = 0.25ms 
010 = 0.5ms 011 = ims 
100 = 2ms 101 = 4ms 
110 = 8ms 111 = 16ms 


AUDIO_OTP_PD RW Audio over temperature protection circuit power 
down signal 
0 = power up 1 = power down 
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7.13.2.7 ANA_PMU6 


Cen Ja [olee |e] [=] mle [elmo ol 7], 
Teme 


reserved 


Pen [stuff fufolsfe|7[e[s[«[s]2]s fo 


ANA_PMU6 


Field Name Type Reset Description 
Value 


emna fena [RO [oo [Reeves OSS 


AUDIO, DRV_OC | [15:12] | RW 0x0 Audio Driver over current protection circuit power 
P_PD down signal 
0 = power up 1 = power down 
<3> for AOR & SPKR <2> for AOL & 
SPKL 
<1> for Earphone <0> for 
Headphone 
AUDIO_DRV_OC | [11: 8] RW 0x0 Audio Driver Headphone over current protection 
PS circuit current select 
<3> for PA 0 = 500mA, 1 = 700mA 
<2> for Lineout 0 = 4mA, 1 = 6mA 
<1> for EAR 0 = 300mA, 1 = 450mA 
<0>forHP 0O=130mA, 1 = 190mA & auto power 
down 


eena [ivr [RO foo frese OOOO 


7.13.2.8 ANA_CDCO 


PS EEE eee 
eme a 


reserved 


resa [o Joe [e ee eee e eee ee 
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| pit [as |i [iis} a2} [iole | et 7 |e] sta} s]2]i fol 
AU 


AU AU AU 


AUDIO_AD AUDIO_DA 
C_CLK_F C_CLK_F 


reserved 


EN EN EN 


ANA_CDCO 


Field Name Type Reset Description 
Value 


Gite [RO foo frese SSCS 
AUDIO_ADC_CL |} [15] RW 0x0 Audio ADC clock input enable signal 
K_EN 0 = disable 1 = enable 
AUDIO_ADC_CL 4 [14] RW 0x0 Audio ADC clock reset enable signal 
K_RST 0 = disable 1 = enable 
AUDIO_ADC_CL | [13:12] | RW 0x0 Audio ADC clock frequency select 
K_F 00 = 6.5MHz 01/11 = 3.25MHz 
10 = 13MHz 
AUDIO_DAC_CL | [11] RW 0x0 Audio DAC clock input enable signal 
K_EN 0 = disable 1 = enable 


AUDIO_DAC_CL | [10: 9] RW 0x0 Audio DAC clock frequency select 

K_F 00 = 6.5MHz 01/11 =3.25MHz 
10 = 13MHz 

AUDIO_DRV_CL RW 0x0 Audio DRV clock input enable signal 

K_EN 0 = disable 1 = enable 


feseved to [RO [oo [resene OOOO 


7.13.2.9 ANA _CDC1 


Ten Jo [so] =] [or ees a = [= [x [mle] ol], 
[hone [DDD BO DDD WD 


reserved 


Type 


= ree ees 
| Reset | ol E ENG S/N | | Ro | 
Pe RE Ro Ree ee ee 


AU 
AUDIO_AD 
AUDIO_AD | AUDIO_AD irate AUDIO_AD DIO te 
PGAL_BYP | PGAL_EN = PGAR_EN F 
M_ 
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L_R < 
RE ST 
FX1 = 
P5 


ee | a ah 
feeb ee i i DA 


ANA_CDC1 


Field Name Type Reset Description 
Value 


[eseved fena [RO [oo [Reeves o 


AUDIO_ADPGAL | [15:14] | RW 0x0 Audio ADC PGAL bypass select signal 

_BYP 00 = normal input 01 = ADC 
PGAL1 to ADCL 
10 = HEADMIC to ADCL 11 = All 
disconnected 

AUDIO_ADPGAL | [13:12] | RW 0x0 Audio ADC PGAL bypass select signal 

-EN 00 = PGAL disable 01 = ADC 
PGAL1 enable 
10 = ADC PGAL2 enable 11 = ADC PGAL1 
& PGAL2 enable 

AUDIO_ADPGAR | [11:10] | RW 0x0 Audio ADC PGAR bypass select signal 

_BYP 00 = normal input 01 = ADC 
PGAR1 to ADCR 
10 = HEADMIC to ADCR 11 = All 
disconnected 

AUDIO_ADPGAR RW 0x0 Audio ADC PGAR bypass select signal 

-EN 00 = PGAR disable 01 = ADC 
PGAR1 enable 
10= ADC PGAR2 enable 11 = ADC 
PGAR1 & PGAR2 enable 


AUDIO_ADC_IBU | [7] RW 0x1 Audio PGA & ADC Ibias power down signal 
F_PD 0 = power up 1 = power down 
AUDIO_ADC_VR RW 0x1 Audio ADC VREF increasing by 1.5 times enable 
EFX1P5 signal 

0 = disable 1 = enable 
AUDIO ADCL_P | [5] RW 0x1 Audio ADCL power down signal 
D 0 = power up 1 = power down 
AUDIO_ADCL_R | [4] RW 0x0 Audio ADCL reset enable signal 
ST 0 = disable 1 = enable 
AUDIO_ADCR_P |} [3] RW 0x1 Audio ADCR power down signal 
D 0 = power up 1 = power down 
AUDIO_ADCR_R |} [2] RW 0x0 Audio ADCR reset enable signal 
ST 0 = disable 1 = enable 
AUDIO_FM_REC | [1] RW 0x0 Audio ADC AIL+AlIR record, with Headphone 
_EN stereo play back enable signal 

0 = disable 1 = enable 
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fesened o [RO [0 [Reseed SSCSC~—~SCS 


7.13.2.10 ANA_CDC2 


Cen [= [so] [=] or [s [=] mle [elm] el ol 7], 


reserved 


AUDIO_DA 
C_DCRMV p! reserved 
S 


ANA_CDC2 


Field Name Type Reset Description 
Value 


Tena fema o foo [reen o 


AUDIO_DACL_E | [15] RW 0x0 Audio DACL enable signal 

N 0 = disable 1 = enable 

AUDIO_DACR_E | [14] RW 0x0 Audio DACR enable signal 

N 0 = disable 1 = enable 

AUDIO_DAC_ QU [13] RW 0x0 Audio DAC VBUF current select signal 
0 = 650u 1 = 450u 


AUDIO DAC_DC | [12] Audio DAC DC remove enable signal 
RMV_EN 0 = disable 1 = enable 
a es DAC_DC | [11:10] Audio DAC DC remove select signal 
vS 00 = fast 01 = medium 

10 = slow 11 = very slow 
AUDIO_DRV_SO Audio DRV soft start enable signal 
FT_EN 0 = disable 1 = enable 
AUDIO_HPL_EN RW 0x0 Audio Driver HPL output enable 

0 = disable 1 = enable 
AUDIO_HPR_EN | [7] RW 0x0 Audio Driver HPR output enable 

0 = disable 1 = enable 
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AUDIO_DIFF_EN RW 0x1 Audio Headphone Driver differential output 
enable 
0 = disable 1 = enable 
AUDIO_EAR_EN |[5] RW 0x0 Audio Driver EARP/EARN output enable 
0 = disable 1 = enable 


AUDIO_AOL_EN |} [4] RW 0x0 Audio Driver Lineout output enable 
0 = disable 1 = enable 

AUDIO_AOR_EN | [3] RW 0x0 Audio Driver LineoutR output enable 
0 = disable 1 = enable 


feseves fea [RO Joo freme OOo 


7.13.2.11 ANA_CDC3 


Cen [= [so] [=] [s [=] =[= x [moll] o 


reserved 
Type 


AUDIO_CG_CHP. AUDIO_CG 
OSC _LPW 


Oo hse 


ANA_CDC3 


Field Name Type Reset Description 
Value 


Tena fema [RO [oo [Reed o 


ot ieee [15] RW 0x0 Class-G Driver IREF enable control 
0 = disable 1 = enable 


tee CG_CHP | [14] Class-G Driver Charge-Pump enable control 
0 = disable 1 = enable 
ie ie CG_HPL | [13] Class-G Driver Left Channel enable 
0 = disable 1 = enable 
AUDIO_CG_HPR |] [12] Class-G Driver Right Channel enable 
_EN 0 = disable 1 = enable 
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AUDIO _CG_HP_ |} [11] Audio Class-G Driver differential output enable 
DIFF_EN 0 = disable 1 = enable 


AUDIO_CG_CHP Class-G Driver Charge-Pump Oscillator clock 
_CLK_SEL select 


0 = inner osc 1 = outside clock in 
AUDIO_CG_CHP : Class-G Driver Charge-Pump Oscillator 
_OSC Frequency Control 

000 = 520kHz 001 = 960kHz 

010 = 1.37MHz 011 = 1.75MHz 

100.= 2.12MHz 101 = 2.48MHz 


110 = 3.47MHz 111 = Disable 


AUDIO_CG_LPW | [6:5] Class-G Driver Low Power Option 

00 = disable 01 = 75% power 

10 = 50% power 11 = 25% power 
OE CG_CHP | [ 4] ae G Charge pump working mode 

= low power mode 1 = normal mode 

AUDIO_CG_HP_ |} [3] o G Driver working mode 
MODE = normal mode 1 = driver match mode 
AUDIO_CG_HPC | [2] see G calibration enable control 
AL_EN = disable 1 = enable 
AUDIO_CG_HPC 4 [ 1] Class-G calibration stop enable control 
ALSTP_EN 0 = disable 1 = enable 


feseved tr [RO [oo freee OOOO 


7.13.2.12 ANA_CDC4 


Ten [os [so] [=] or [s [=] =[2 [x [lolol 7] 
[heme [TD Dn DD DD 


Type 


AUDIO_PA | AUDIO_PA 


AUDIO_PA_SS_T 
_DTRILF Ss F UDIO_PA_SS_ 


N 
nim [me [ow ow [ow [ow [| ae Pow EE 


ANA_CDC4 
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GFSPREADTRUM SC2723G Device Specification 


Field Name Type Reset Description 
Value 


fesened ema [RO foo [reen S 


N PIREA [15] RW 0x0 Audio PA class-D mode enable signal 
0 = disable 1 = enable 


o PA_DTRI | [14:13] Audio PA class-D mode Switching frequency 
select 
00 = 300kHz 01 = 590kHz 
10 = 870kHz 11 = 1MHz 


a PA_DEMI | [12] Audio PA class-D mode reduce EMI enable signal 
0 = disable 1 = enable 


cial [11] Audio PA (Driver SPKL/SPKR) power switch 
CP_PD over current protection power down signal 


0 = power up 1 = power down 
0x0 AUDIO LDO_PA/LDO_SPKR over current 
protection circuit power down signal 

0 = power up 1 = power down 


AUDIO_PA_LDO 10] 
OCP_PD 


0x0 Audio PA class-D mode spread spectrum enable 
signal 


0 = disable 1 = enable 
0x0 Audio PA class-D mode spread spectrum reset 


avis PA SS_ 
a-mi PA SS_ 
signal 
0 = disable 1 = enable 


AUDIO_PA_SS_F | [7:6] 0x0 Audio PA class-D mode spread spectrum dither 
level select signal 
when PA_DTRI_F<1:0> = 00/01/10/11 
00 = 3.2%/1.6%/0.8%/0.4% 
O1= 9%/4.7%/2.3%/1.2% 
10 = 22%/ 11%/5.5%/2.7% 
11 = 47%/ 23%/12%/ 6% 
RO | 0x 


rage PA_SS 3 0x0 Audio PA class-D mode spread spectrum 32k 


dither clock select signal 
AUDIO_PA_SS_T | [4:2] 


0 = disable 1 = enable 
AUDIO _DRV_ST 
OP_EN 


reserved 


0x0 Audio PA class-D mode spread spectrum dither 
clock divider select signal 


000 = 1 001 = 1/2 
010 = 1/4 011 = 1/8 
100 = 1/16 101 = 1/32 
110 = 1/64 111 = 1/128 


Audio Driver stop output enable signal 
0 = disable 1 = enable 


7.13.2.13 ANA_CDC5 


0x00000030 ANA_CDC5 (0x00000000) ANA_CDC5 


Br | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 
name (T 


reserved 
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GYSPREADTRUM SC2723G Device Specification 


reserved 


ANA_CDC5 


Field Name Type Reset Description 
Value 


ite) [RO [oo frema SSCS 
AUDIO_SMICR [15] RW 0x0 MIC to Audio ADCR enable signal 
0 = disable 1 = enable 
AUDIO_SAUXMI [14] RW 0x0 AUXMIC to Audio ADCR-enable signal 
CR 0 = disable 1 = enable 
AUDIO -SHEADM | [13] RW 0x0 HEADMIC to Audio ADCR enable signal 
ICR 0 = disable 1 = enable 
AUDIO_SAILR [12] RW 0x0 AIL to Audio ADCR enable signal 
0 = disable 1 = enable 


AUDIO_SAIRR [11] RW 0x0 AIR to Audio ADCR enable signal 

0 = disable 1 = enable 
AUDIO_SMICL [10] RW 0x0 MIC to Audio ADCL enable signal 

0 = disable 1 = enable 
AUDIO_SAUXMI RW 0x0 AUXMIC to Audio ADCL enable signal 
CL 0 = disable 1 = enable 


RW HEADMIC to Audio ADCL enable signal 


0 = disable 1 = enable 


AUDIO_SHEADM 0x0 

ICL 

0x0 AIL to Audio ADCL enable signal 
0 = disable 1 = enable 


eena [50 


AIR to Audio ADCL enable signal 
0 = disable 1 = enable 


7.13.2.14 ANA_CDC6 


Ee ee 
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GY SPREADTRUM SC2723G Device Specification 
Name Peed 
a a aa 


reserved 


L R R 
Pw few few | ev MOa 


ANA_CDC6 


Field Name Type Reset Description 
Value 


mma fo [oo [ase 

AUDIO_SADCLA `| [15] RW 0x0 Audio ADC PGAL BUF to AOL enable signal 
OL 0 = disable 1 = enable 
AUDIO_SADCRA | [14] RW 0x0 Audio ADC PGAR BUF to AOL enable signal 
OL 0 =disable 1 = enable 
AUDIO_SDACLA | [13] RW 0x0 Audio DACL to AOL enable signal 

OL 0 = disable 1 = enable 
AUDIO_SDACRA | [12] RW 0x0 Audio DACR to AOL enable signal 

OL 0 = disable 1 = enable 
AUDIO_SADCLA | [11] RW 0x0 Audio ADC PGAL BUF to AOR enable signal 
OR 0 = disable 1 = enable 
AUDIO_SADCRA | [10] RW 0x0 Audio ADC PGAR BUF to AOR enable signal 
OR 0 = disable 1 = enable 
AUDIO_SDACLA RW 0x0 Audio DACL to AOR enable signal 

OR 0 = disable 1 = enable 
AUDIO_SDACRA RW 0x0 Audio DACR to AOR enable signal 

OR 0 = disable 1 = enable 


eena [iro [RO foo frese SS 


7.13.2.15 ANA_CDC7 


0x00000038 ANA_CDC7 (0x00000000) ANA_CDC7 


tS] ea a 2s ee ee ee) 
ne SS = SS 


reserved 


Pe 
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GRSPREADTRUM SC2723G Device Specification 
eset AER ee a a a 


reserved 


ANA_CDC7 


Field Name Type Reset Description 
Value 


Brey [RO foo fema 
he SADCLE | [15] ae ADCL to EAR enable signal 
= disable 1 = enable 
AUDIO_SADCRE.. | [14] Audio ADCR to EAR enable signal 
AR 0 = disable 1 = enable 
AUDIO_SDACLE | [13] RW 0x0 Audio DACL to EAR enable signal 
AR 0 = disable 1 = enable 
AUDIO_SDACRE | [12] RW 0x0 Audio DACR to EAR enable signal 
AR 0 = disable 1 = enable 
AUDIO_SCGHPL | [11] RW 0x0 Audio HPL to CGL enable signal 
0 = disable 1 = enable 
AUDIO_SCGHPR | [10] RW 0x0 Audio HPR to CGR enable signal 
0= disable 1 = enable 
AUDIO_SADCLP RW 0x0 Audio ADC PGAL BUF to HPL enable signal 
HPL 0 = disable 1 = enable 
AUDIO_SADCRP RW 0x0 Audio ADC PGAR BUF to HPL enable signal 
HPL 0 = disable 1 = enable 
AUDIO_SDACLP_ | [ 7] RW 0x0 Audio DACL to HPL enable signal 
HPL 0 = disable 1 = enable 
AUDIO. SDACRP RW 0x0 Audio DACR to HPL enable signal 
HPL 0 = disable 1 = enable 
AUDIO_SADCLN | [5] RW 0x0 Audio ADC PGAL BUF to HPR enable signal 
HPR 0 = disable 1 = enable 
AUDIO_SADCRP | [4] RW 0x0 Audio ADC PGAR BUF to HPR enable signal 
HPR 0 = disable 1 = enable 
AUDIO_SDACLN | [3] RW 0x0 Audio DACL to HPR enable signal 
HPR 0 = disable 1 = enable 
AUDIO_SDACRP | [2] RW 0x0 Audio DACR to HPR enable signal 
HPR 0 = disable 1 = enable 


V.0.98 Spreadtrum Communications, Inc., Confidential and Proprietary 332 of 513 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GY SPREADTRUM SC2723G Device Specification 
fesened oa [RO [oo [Reseed SSC~S 


7.13.2.16 ANA_CDC8 


Cen [os [so] [=] [s [=] ml ele [lolol] 


reserved 


cew EE 


AUDIO_PM | AUDIO PA | AUDIO_PH 


Ic UX EAD AUDIO_PLI reserved 


ANA_CDC8 


Field Name Type Reset Description 
Value 


a sine [RO [oo [Reeves ooo 


AUDIO_PMIC = 14] MIC to ADC PGA input resistor select 
00 = 20kOhm (0dB) 01 = 10kOhm 
(6dB) 
10 = 5kOhm (12dB) 11 =2.5kOhm 
(18dB) 

AUDIO_PAUX [13:12] | RW AUXMIC to ADC PGA input resistor select 
00 = 20kOhm (0B) 01 = 10kOhm 
(6dB) 
10 = 5kOhm (12dB) 11 =2.5kOhm 
(18dB) 


AUDIO_PHEAD [11:10] HEADMIC to ADC PGA input resistor select 
00 = 20kOhm (0dB) 01 = 10kOhm 
(6dB) 
10 = 5kOhm (12dB) 11 =2.5kOhm 
(18dB) 


AUDIO PLI AIL/AIR to ADC PGA input resistor select 


00 = 20kOhm (0dB) 01 = 10kOhm 
(6dB) 


10 = 5kOhm (12dB) 11 = 2.5kOhm 
(18dB) 
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GPSPREADTRUM SC2723G Device Specification 


7.13.2.17 ANA_CDC9 


0x00000040 ANA_CDC9 (0x00002080) ANA_CDC9 


EOS ESS) es ee 2s 2 eee es) 
| Neve ee 


reserved 


AUDIO_ADPGAL_G reserved 


w COo S e 


ANA_CDC9 


Field Name Type Reset Description 
Value 


a ea po [oo [Reeves ooo 


AVDIO. ADPGAR T 10] Audio ADC PGAR Gain control 
G<5:3>=000, G<2:0>= 
000 = -6.0dB 001 = -5.25dB 010 = 
-4.5db 011 =-3.75dB 
100 = -3.0dB 101 = -2.25dB 110= 
-1.5dB 111 = -0.75dB 
G<5:3>=001, G<2:0>= 
000 = 0.0dB 001 = 0.75dB 010 = 
1.5dB 011 = 2.25dB 
100 = 3.0dB 101 = 3.75dB 110 = 
4.5dB 111 =5.25dB 
G<5:3>=010, G<2:0>= 
000 = 6.0dB 001 = 6.75dB 010 = 7.5dB 
011 = 8.25dB 
100 = 9.0dB 101 = 9.75dB 110 = 
10.5dB 111 =11.25dB 
G<5:3>=011, G<2:0>= 
000 = 12.0dB 001=12.75dB 010 = 
13.5dB 011 = 14.25dB 
100 = 15.0dB 101=15.75dB 110= 
16.5dB 111 =17.25dB 
G<5:3>=100, G<2:0>= 
000 = 18.0dB 001=18.75dB 010= 
19.5dB 011 = 20.25dB 
100 = 21.0dB 101 =21.75dB 110= 
22.5dB 111 = 23.25dB 
G<5:3>=101, G<2:0>= 
000 = 24.0dB 001 =24.75dB 010 = 
25.5dB 011 = 26.25dB 
100 = 27.0dB 101 =27.75dB 1 110= 
28.5dB 111 = 29.25dB 
G<5:3>=110, G<2:0>= 
000 = 30.0dB 001 =30.75dB 010= 
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GF SPREADTRUM SC2723G Device Specification 


100 = 33.0dB 101 = = 33.75dB 
34.5dB 111 = 35.25dB 


G<5:3>=111, G<2:0>= 


001 = 36.0dB 001 = 36.75dB 
37.5dB 100 = 38.25dB 


100 = 39.0dB 101 = 39.75dB 
40.5dB 111 = 41.25dB 
ponies ADPGAL | [9:4] RW Audio ADC-PGAR Gain control 
= G<5:3>=000, G<2:0>= 


000 = -6.0dB 001 = -5.25dB 010 = 
-4.5db 011 = -3.75dB 


100 = -3.0dB 101 = -2.25dB 110 = 
-1.5dB 111 = -0.75dB 


G<5:3>=001, G<2:0>= 


000 = 0.0dB 001 = 0.75dB 010 = 
1.5dB 011 = 2.25dB 


100 = 3.0dB 101 = 3.75dB 110= 
4.5dB 111 = 5.25dB 


G<5:3>=010, G<2:0>= 

000 = 6.0dB 001 = 6.75dB 010 = 7.5dB 
011 = 8.25dB 

100 = 9.0dB 101 = 9.75dB 110= 
10.5dB 111 =11.25dB 


G<5:3>=011, G<2:0>= 


000 = 12.0dB 001=12:75dB 010 = 
13.5dqB 011 = 14.25dB 


100 = 15.0dB 101=15.75dB 110= 
16.5dB 111=17.25dB 


G<5:3>=100, G<2:0>= 


000 = 18.0dB 001=18.75dB 010 = 
19.5qB 011 = 20.25dB 


100 = 21.0dB 101 =21.75dB 110= 
22.50B 111 = 23.25dB 


G<5:3>=101, G<2:0>= 


000 = 24.0dB 001 =24.75dB 010 = 
25.5dB 011 = 26.25dB 


100 = 27.0dB 101 =27.75dB 110= 
28.5dB 111 = 29.25dB 


G<5:3>=110, G<2:0>= 


000 = 30.0dB 001 =30.75dB 010 = 
31.5dB 011 = 32.25dB 


100 = 33.0dB 101 =33.75dB 110= 
34.5dB 111 = 35.25dB 


G<5:3>=111, G<2:0>= 


001 = 36.0dB 001 =36.75dB 010 = 
37.5dB 100 = 38.25dB 


100 = 39.0dB 101 =39.75dB 110= 
40.5dB 111 = 41.25dB 


reserved : Reserved 


7.13.2.18 ANA_CDC10 


0x00000044 ANA_CDC10 (0x0000FC00) ANA_CDC10 
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GF SPREADTRUM SC2723G Device Specification 


| 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 28 | 22 | 24 | 20 | 


ANA_CDC10 


Field Name Type Reset Description 
Value 


[eseved fena [RO [oo [Reeves ——OSCSC~C~“S~S 


AUDIO_DACL_G | [15:13]. | RW 0x7 Audio DACL PGA Gain control 
000 = mute 001 = -3dB 
010 = -2.5dB 011 = -2dB 
100 = -1.5dB 101 =-1dB 
110 = -0.5dB 111 =0dB 

AUDIO_DACR_G | [12:10] | RW 0x7 Audio DACR PGA Gain control 
000 = mute 001 = -3dB 
010 = -2.5dB 011 = -2dB 
100 = -1.5dB 101 =-1dB 
110 = -0.5dB 111 =0dB 


eena [ier [RO foo frem SSCS 


7.13.2.19 ANA_CDC11 


Ten Ja [oo [= e] [=] | «l= [= [ame] [7] a 
ae [DD 


reserved 


ANA_CDC11 
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GR SPREADTRUM 


SC2723G Device Specification 


Field Name Type Reset Description 
Value 


Tena fema [RO foo [Reed S 


AUDIO_AOL_G [15:12] | RW 0x0 Apn o Lineout left channel PGA Gain 
control: 
0000 = mute 0001 = -33dB 
0010 = -30dB 0011 = -27dB 
0100 = -24dB 0101 = -21dB 
0110 = -18dB 0111 =-15dB 
1000.= -12dB 1001 = -9dB 
1010 = -6dB 1011 =-3dB 
1100 = 0dB 1101 = 3dB 
1110 = 6dB 1111 =9dB 
after the PGA 
0000 = mute 0001 = -30dB 
0010 = -27dB 0011 = -24dB 
0100 = -21dB 0101 = -18dB 
0110 = -15dB 0111 = -12dB 
1000 = -9dB 1001 = -6dB 
1010 = -3dB 1011 = 0dB 
1100 = 3dB 1101 = 6dB 
1110 = 9dB 1111 = 12dB 


AUDIO AOR.G_ | [11:8] 


eena [irr [RO foo [Reseved SSCS 


7.13.2.20 ANA_CDC12 


0x0000004C 


The table below is used to illustrate the pga gain 
before audio PA. For audio PA has 3dB fixed gain 


Audio Driver lineout right channel PGA Gain 


control 

0000 = mute 
0010 = -30dB 
0100 = -24dB 
0110 =-18dB 
1000 =-12dB 
1010.= -6dB 
1100 = 0dB 
1110 = 6dB 


ANA_CDC12 (0x00000000) 


reserved 


0001 = -33dB 
0011 = -27dB 
0101 = -21dB 
0111 = -15dB 
1001 = -9dB 
1011 = -3dB 
1101 = 3dB 
1111 = 99B 


ANA_CDC12 


“ANA _CDC12 (0x00000000) 
Br |31 | 30 | 29 | 26] 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
| Nee D 


AUDIO_EAR_G AUDIO_HPL_G AUDIO_HPR_G 
Ooo | o ow ee ee 


RW 
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GOR SPREADTRUM 


SC2723G Device Specification 


ANA_CDC12 


Field Name Type Reset Description 
Value 


ena [oie] [RO [oo [ren O 


AUDIO_HPL_G [11: 8] RW 0x0 
0000 = mute 
0010 = -30dB 
0100 = -24dB 
0110 = -18dB 
1000 = -12dB 
1010 =-6dB 
1100 = 0dB 
1110 = 6dB 


AUDIO_EAR_G [15:12] | RW 0x0 Audio Driver EARP/EARN PGA Gain control 

0000.= mute 0001 = -33dB 
0010 = -30dB 0011 = -27dB 
0100 = -24dB 0101 = -21dB 
0110 = -18dB 0111 = -15dB 
1000 = -12dB 1001 = -9dB 

1010 = -6dB 1011 = -3dB 
1100 = 0dB 1101 = 3dB 
1110 = 6dB 1111 = 9dB 


Audio Driver HPL PGA Gain control 


0001 = -33dB 


0011 = -27dB 


0101 = -21dB 
0111 =-15dB 
1001 = -9dB 
1011 = -3dB 
1101 = 30B 
1111 = 90B 


AUDIO_HPR_G [ 7: 4] RW 0x0 Audio Driver HPR PGA Gain control 
0000 = mute 0001 = -33dB 
0010 = -30dB 0011 = -27dB 
0100 = -24dB 0101 = -21dB 
0110.= -18dB 0111 =-15dB 
1000 = -12dB 1001 = -9dB 
1010 = -6dB 1011 =-3dB 
1100 = 0dB 1101 = 3dB 
1110 = 6dB 1111 =9dB 


feseves fisa [RO [oo [reems OOOO 


7.13.2.21 ANA_CDC13 


ANA_CDC13 (0x00006780) ANA_CDC13 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
ee y o O 


reserved 


Type 


aS l ees 
EZA I RE MC PER | a om ea | | A 
e» fisjiajijiejnjiojojejzjejs|ajs]z2ļijo 


| Name | AUDIO_CG_HPL_G reserved 
Tej ow e o 
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GeRSPREADTRUM SC2723G Device Specification 
Peset | o |i fits} of{stifils|ofeoto}eofeols|e| 


ANA_CDC13 


Field Name Type Reset Description 
Value 


fesened fena [FO foo [hem O oo 


AUDIO_CG_HPL | [15:7] RW OxCF Audio Class-G Headphone PA left channel Gain 
_G control 
G<5:3>=000, G<2:0>= 
000 = -Inf 001 = -27dB 010 = 
-24db 011 = -21dB 
100 = -18dB 101 =-15dB 110= 
-12dB 111 =-9dB 
G<5:3>=001, G<2:0>= 
000 = -8.5dB 001 =  -8dB 010 = 
-7.5dB 011 = -7dB 
100 = -6.5dB 101= -6dB 110 = 
-5.5dB 111 = -5dB 
G<5:3>=010, G<2:0>= 
000 = -4.5dB 001= -4dB 010 = 
-3.5dB 011 = -3dB 
100 = -2.5dB 101 = -2dB 110 = 
-1.5dB 111= -1dB 
G<5:3>=011, G<2:0>= 
000 = -0.5dB 001 = 0dB 010 = 
0.5dB 011= 1dB 
100= 1.5dB 101 = 2dB 110 = 
2.5dB 111= 3dB 
G<5:35=100, G<2:0>= 
000 = 3.5dB 001 = 4dB 010 = 
4.5dB 011= 5dB 
100 = 5.5dB 101 = 6dB 110 = 
6.5dB 111= 7dB 
G<5:3>=101, G<2:0>= 
000 = 7.5dB 001 = 8dB 010 = 
8.5dB 011= 9dB 
100= 9.5dB 101= 10dB 110 = 
10.5dB 
G<5:0>=101,110-111,111 => 10.5dB 
Audio Class-G Headphone PA left channel Gain 
control 
000 = -0.84dB 001 = -0.72dB 010 = 
-0.6dB 011 = -0.49dB 
100 = -0.37dB 101 = -0.25dB 110 = 
-0.13dB 111 = 0dB 


eena [fer [RO foo frese CCC 


7.13.2.22 ANA_CDC14 


0x00000054 ANA_CDC14 (0x00006780) ANA_CDC14 
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GR SPREADTRUM 


SC2723G Device Specification 


reserved 


B |31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 
Dee = a 


Type 


en EES Eo ERE ee e 
[Nome | Au cake | 


AUDIO_CG_HPR_G 


reserved 


A ll 
[Reset | o p | o (aa a eee eer a 


ANA_CDC14 


Field Name Type Reset Description 
Value 


ema fena o foo [Reeves SSCS 


AUDIO_ CG_HPR a 7] I 


V.0.98 ~~~ Spreadtrum Communications, Inc., Confidential and Proprietary 340 of 513. Spreadtrum Communications, Inc., Confidential and Proprietary 340 of 513 


Audio Class-G Headphone PA left channel Gain 
control 


G<5:3>=000, G<2:0>= 


000 = -Inf 001 = -27dB 010 = 
-24db 011 = -210B 


100 = -18dB 101 =-15dB 110= 
-12dB 111 =-9dB 


G<5:3>=001, G<2:0>= 


000 = -8.5dB 001 = -8dB 010 = 
-7.5dB 011 -70B 


100 = -6.5dB 101= -6dB 110 = 
-5.5dB 111 = -5dB 


G<5:3>=010, G<2:0>= 


000 = -4.5dB 001 = -4dB 010 = 
-3.5dB 011 -3dB 


ye maa? 101= -2dB 110 = 
-1.5dB 111 = -1dB 


G<5:3>=011, G<2:0>= 


000 = -0.5dB 001 = OdB 010 = 
0.5dB 011= 1dB 


100= 1.5dB 101 = 2dB 110 = 
2.5dB 111= 3dB 


G<5:3>=100, G<2:0>= 


000= 3.5dB 001 = 4dB 010 = 
4.5dB 011 5dB 


100 = 5.5dB 101 = 6dB 110 = 
6.5dB 111= 7dB 


G<5:3>=101, G<2:0>= 


000 = 7.5dB 001 = 8dB 010 = 
8.5dB 011= 9dB 


100 = 9.5dB 101= 10dB 110 = 
10.5dB 


G<5:0>=101,110-111,111 => 10.5dB 


Audio Class-G Headphone PA left channel Gain 
control 


000 = -0.84dB 001 = -0.72dB 010.= 
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GP SPREADTRUM SC2723G Device Specification 


100 = -0.37dB 101 = -0.25dB 110 = 
OdB 


-0.13dB 111= 


feseves [feo [RO [oo [resena OOOO 


7.13.2.23 ANA_CDC15 


0x00000058 ANA_CDC15 (0x00000000) ANA_CDC15 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23, p22 | 24 | 20 | 19 | 18 | 17 | 16 | 
Nene SS == SS 


reserved 


reserved 


ANA_CDC15 


Field Name Type Reset Description 
Value 


Tena ena [RO [oo [Reeve o 


AUDIO_NG_EN [15] RW 0x0 NG enable control 

0 = disable 1 = enable 
AUDIO_NG_DA_ | [14] RW. 0x0 NG_DA enable control 
EN 0 = disable 1 = enable 
AUDIO_NG_PA_ |[13] RW 0x0 NG_PA enable control 
EN 0 = disable 1 = enable 


AUDIO NG_CG_ | [12] RW 0x0 NG_CG LPW enable control 

LPW_EN 0 = disable 1 = enable 
AUDIO_CG_DRE_} [11] RW 0x0 Audio Class-G DRE function enable control 

_EN 0 = disable 1 = enable 
AUDIO_CG_DRE |} [10] RW 0x0 Audio Class-G DRE function HYS enable control 
-HYS_EN 0 = disable 1 = enable 
AUDIO_CG_POP RW 0x0 Audio Class-G depop function enable control 
_EN 0 = disable 1 = enable 


AUDIO_CG_POP its} [Rw [oo | Audio Class-G depop function HYS enable control 
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GOR SPREADTRUM 


_HYS_EN 


SC2723G Device Specification 


ES 


Teena [irr [RO foo [Reseved OOOO 


7.13.2.24 ANA_CDC16 


0x0000005C 


ANA_CDC16 (0x00000018) 


ANA_CDC16 


[ANA _CDC16 (0x00000018) | ANALCDCIG | 
E E ee a 


reserved 


| Type | 


eai AUDIO_POP_CHG_S eas AUDIO_POP_T 


ANA_CDC16 


Field Name Type Reset Description 
Value 


Tena [eine] [RO [oo [Reseed o 


- i 


— 
B i 


AUDIO _POP_CH | [2] RW 0x0 Audio HP pop-noise reductoin charge resistor 
GR_PD mode power down signal 


V.0.98 
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Audio HP pop-noise reductoin charge velocity 
ee signal 00000000 = auto 00000001 
= 1x 

00000010 = 2x 
00001000 = 8x 
00100000 = 32x 
10000000 = 128x 


Audio HP pop noise reduction enable signal 


00 = disable 01 = enable 
charge 


10 = enable discharge 


00000100 = 4x 
00010000 = 16x 
01000000 = 64x 


11 = hold mode 


Audio HP pop noise reduction enable signal 
000 = 0.12ms 001 =0.25ms 

010 = 0.5ms 011=1ms 

100 = 2ms 101 =4ms 

110 = 8ms 111 =16ms 
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0 = power up 1 = power down 


es FOP SO a Audio HP pop-noise reductoin charge soft control 
FTCHG enable signal 
0 = disable 1 = enable 


feseves [tor [RO Joo frees OOOO E 


7.13.2.25 ANA_CDC17 


C Ja [oee] ee ee ea e r e 
mae [DDD DD gee 


reserved 
Tyee | 
a [1s] ia] as] i2{fiols{e{7}e]s]4]3]2ii jo 
BRIO reserved 
P_CHG_V 


ANA_CDC17 


Field Name Type Reset Description 
Value 


Tena [ive] [RO foo _[Reoved o 


AUDIO_POP_CH | [15:14] | RW 0x0 Audio HP pop-noise reductoin charge residual 
G_V voltage control signal 

00 = 0.5mV 01 =1mV 

10 = 2mV 11 = 4mV 


feseves [nso [RO Joo [resen OOOO 


7.13.2.26 ANA_CDC18 


Cn [a [o|o le] |e e aeea e r e 


reserved 
Type 


TEA 
| Name | AUDIO_CG_HPL_DCVI AUDIO_CG_HPR_DCVI 
Type 
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ANA_CDC18 


Field Name Type Reset Description 
Value 


emna [oie] [RO [oo [Reed o 


AUDIO_CG_HPL_ | [15: 8] Audio Class-G calibration left channel input 
_DCVI 

AUDIO_CG_HPR | [7:0] Audio Class-G calibration right channel input 
_DCVI 


7.13.2.27 ANA_HDTO 


Ten Ja [so [= [=] or |] [== [= [x [mle] ol], 
ae 


AUDIO_HE AUDIO HÉ 


= AUDIO_HEAD_SBUT 
AUDIO_V2ADC_SEL : cs AD_SDET UDIO | _SBU 


JEP 
HOOPO  OOOO0OOO 
7.13.2.28 ANA_HDTO 


Field Name Type Reset Description 
Value 


Tena fema foo [rem o 


AUDIO_V2ADC._~ | [15] RW 0x0 Audio signal input to AuxADC enable signal 
EN 0 = disable 1 = enable 


AUDIO_V2ADC__ | [14:11] | RW 0x0 Audio signal input to AuxADC select 

SEL 0000 = disable 0001 = 
HEADMIC_IN 
0010 = GND_DET 0011 = 
HEAD_DRO_L 
0100 = HEADSET_L_INT 0101 = 
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VDDVB 


0110 = VDDAO 
VDDPA 


1000 = CPVDD 
MICBIAS 


1010 = AUXMICBIAS 

HEADMICBIAS 
AUDIO_HEAD_IN Head microphone insert detect circuit power down 
S_ PD signal 

0 = power up 1 = power down 
AUDIO_HEAD_IN Head microphone insert detect circuit vref voltage 
S_VREF select signal (VDDIO=2.8V) 

00 = 2.7V 01 = 2.5V 

10 =2.3V 11=2.1V 


AUDIO_HEADDE Audio head microphone detect circuit power down 
TECT_PD signal 


0 = power up 1 = power down 
AUDIO_HEAD_S : Audio headset insert detect voltage select signal 
DET (VDDIO=2.8V) 

00 =2.7V 01 = 2.5V 

10 =2.3V 11=2.1V 
AUDIO_HEAD_S : Audio head microphone button pressed detect 
BUT voltage select signal (VDDIO=2.8V) 

0000 = 1.0V 0001 = 0.95V 

0010 = 0.9V 0011.= 0.85V 

0100 = 0.8V 0101 =0.75V 

0110 =0.7V 0111 =0.65V 

1000 = 0.6V 1001 =0.55V 

1010 = 0.5V 1011 =0.45V 


1100 = 0.4V 1101/1110/1111 = 
forbidden 


Tena f 


7.13.2.29 ANA_HDT1 


0x0000006C ANA_HDT1 (0x00000300) ANA_HDT1 


> _ANAHDTA(ox0000000) 
Bi | st | 30 | 29 | 20 | 27 j6] 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


reserved 


ie RS a ee ae ee 
AU AU 


AU 


AUDIO_HE 
AD_INS_T 
YPE 


AUDIO_HE | AUDIO HE 


AD_APP_G | AD_APP_P cate 


Pp |u 


= EN 
D | PD 
| Type [ew] ew] ow few] w for | mo 
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Peset | o | of ofo}ofoli{ifo|ofotojofole|e| 


ANA_HDT1 


Field Name Type Reset Description 
Value 


pme [Ro [oxo [Reema ooo 
AUDIO_GND_DE | [15] RW 0x0 Audio GND_DET pull up power down signal 
T_PU_PD O = power up 1 = power down 
AUDIO_HEAD_L | [14] RW 0x0 Audio Head_L_INT pull up power down signal 
_INT_PU_PD 0 = power up 1 = power down 


AUDIO_HEAD_IN | [13:12] | RW 0x0 Audio Headphone jack type select (Head_L_INT) 
S_TYPE 00 = Tie High 01 = Tie Low 
10 = No Spring 11 = forbidden 


AUDIO_HEAD_A | [11] RW 0x0 Headmic APP function enable signal 
PP_EN 0 = disable 1 = enable 
AUDIO_HEAD_A | [10:9] RW 0x1 Headmic APP function Gain control 
PP_G 00 = 34dB (*50) 01 =40dB (*100) 
10 = 43.5dB (*150) 11 = 46dB (*200) 
AUDIO_HEAD_A | [8:7] RW 0x2 Headmic APP function frequency control 
PP_P 00 = 100kHz 01 = 85kHz 
10 = 70kHz 11 = 60kHz 


fesewes [feo [RO joo freee OoOO 


7.13.2.30 ANA_HDT2 


0x00000070 ANA_HDT2 (0x000004D8) ANA_HDT2 


| Bit_| 31 | 30 | 20 | 28 | 27 | 26 | 25 | a6 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 
Name | 


reserved 


AUDIO_IM AUDIO_IM 


AUDIO_IM 


PD_STEP. PD_STEP. PD REFR 


ANA_HDT2 
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Field Name Type Reset Description 
Value 


ite] [Ro [Oxo [Reema Oooo 
AUDIO_IMPD_C_ | [15] RW 0x0 Headset Impedance detect CUR enable signal 
UR_EN 0 = disable 1 = enable 
AUDIO_IMPD_B [14] Headset Impedance detect BUF enable signal 
UF_EN 0 = disable 1 = enable 
AUDIO_IMPD_C_ | [13] Headset Impedance detect CHOP enable signal 
HOP_EN 0 = disable 1 = enable 
AUDIO_IMPD_A_ | [12] ame 

signal 
0 = disable 1 = enable 
AUDIO_IMPD_ST | [10: 9] ca 0x2 Headset Impedance detect step select (128 


Headset Impedance detect ADC enable signal 
0 = disable 1 = enable 


Headset Impedance detect ADC reset enable 


pe a 


DC_EN 

AUDIO_IMPD_A 

DC_RST 

EP_| steps) 
00 = 1.6uA 01 =0.8uA 
10 =0.4uA 11 =0.2uA 


0x1 Headset Impedance detect step time select (128 
steps) 
00 = 0.5ms 01=1ms 
10 = 2ms 11 = 4ms 
0x2 Headset Impedance detect ref resistor select 
00 = 4k 01 = 2k 
10 = 1k 11 = 0.5k 


AUDIO_IMPD_R1 | [4:3] 0x3 Headset Impedance detect measure resistor 
select 


00 = 5k 01 = 10k 
10 = 20k 11 = 40k 


AUDIO_IMPD_ST 
EP_T 


AUDIO IMPD_R 
EFR 


D 
Ho 


fesenea [ear RO | o 


7.13.2.31 ANA_STSO 


Ten [= [so [= [=] |] [=] =[= [x [mel ol 7], 


reserved 
Type 


[Re 9 ee [at A 
AU AU AU AU AU AU 


AUDIO_PO 


P FLAG reserved 
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ÒS ele A A T l 
E E 

fro [ro | ro] ro | ro} ro | ro | ro feoj] RO 


Frese PoLofolelolol[+l]>|>| + [afl o lala 


ANA_STSO 


Field Name Type Reset Description 
Value 


Tena fema [RO [oo [Reseed o 


AUDIO_OTP_FL | [15] 0x0 Audio over temperature protection circuit alert 
AG signal 

0 = normal 1 = over temperature 
AUDIO_IMPD_A [14] 0x0 Audio IMPD current charging stable flag 
DD_DONE 0 = charging 1 = charging stable 
AUDIO_IMPD_S [13] 0x0 Audio IMPD current discharging stable flag 
UB_DONE 0 = discharging 1 = discharging stable 


0x0 Audio Class-G calibration data valid signal 
0 = not valid 1 = data valid 


AUDIO HEAD B 0x0 Audio head microphone button press alert signal 
UTTON (need software anti-dither) 


0 = normal 1 = button press 


AUDIO, HEAD_IN Audio head microphone insert alert signal (need 
SERT software anti-dither) 


0 = normal 1 = plug in 


AUDIO_HEAD_IN Audio head microphone insert alert signal (need 
software anti-dither) 


0 = normal 1 = plug in 


AUDIO_POP_FL | [8:7] Audio HP pop-noise reductoin charge alert flag 

AG 00 = charging/discharging 01 = half 
finished 
10 = three quarters finished 11 = near 
finished 

AUDIO_OVP_FL 0x0 Audio battery over voltage protection circuit alert 

AG signal 
0 = normal 1 = over voltage 

AUDIO. STSO 5 [RO Joo | Reserved for further use 

(40) [RO [oo [rese CS 


7.13.2.32 ANA_STS1 


Cen [a [so] [=] [6 [l=] =[= [a [mel ol 7], 
[heme a 
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Peset ECE 
peee e d ee 
a eee 


AUDIO_DRV_OCP_FLAG reserved 


ANA_STS1 


Field Name Type Reset Description 
Value 


Tena [eine] [RO foo [Reseed o 


AUDIO_DRV_OC | [15: 6] 0x0 Audio Driver over current protection circuit alert 
P_FLAG signal 
12'h0 = normal others = abnormal 
<9:8> for PA 
<7:6> for AOR <5:4> for AOL 
<3:2> for Earphone <1:0> for Headphone & 
Class-G 


eena [ior [RO foo [Reseved O 


7.13.2.33 ANA_STS2 


Cen [| [= [=] 7 [6 [ss] = [2 a [melo [lo 
C 


reserved 
Tree ee 
| Bit fis|ujijijnujiojojse|zjejs|ajsj2|1jo] 
| Name | AUDIO_CG_HPL_DCVO AUDIO_CG_HPR_DCVO 
Tre | CNM 0” 


ANA_STS2 


Field Name Type Reset Description 
Value 


T CG_HPL = 8] a fro foo Audio AAE G calibration left channel output 
i CG_HPR ae oe Audio Class-G calibration right channel output 
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7.13.2.34 DANGL 


Cen [a [olele] lesa] elenae [7 [ol 
C 


reserved 


Type 


DANGL 


Field Name Type Reset Description 
Value 


ena fena o foo (ree O 


AUDIO _DANGL [15] RW 0x0 Dac noise gate control for left channel: 0 : no 
noise, 1: noise 


feseved [ear [RO joo [resena oooO 


7.13.2.35 DANGR 


oono [BANG oowoo + oann = 
Cen Ja [so [= [=] [s aaea o ol] 
Teme 


reserved 
Peset (MEMEC A ee A REN RE PE 
| bit flujos | st7{etsis4 is] 2ii lo | 
AU 


reserved 
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DANGR 


Field Name Type Reset Description 
Value 


feseved [ie] [RO [oo [Reed o 


AUDIO_DANGR [15] RW 0x0 Dac noise gate control for right channel: 0 : no 
noise, 1: noise 


eena [eo [RO foo [Reseved SSCS 


7.13.2.36 DRE 


a 
Cen [os [oo [= [=] 7 [e] === [x [mle ello, 
ome [| 


reserved 


reserved 


Field Name Type Reset Description 
Value 


31:16] Reserved 
: 0] 


gia) [RO [oo _| 
AUDIO. CG_GUP | [15] Audio 6.5MHz DRE Gain update Enable signal 
DT_EN 

| RO | 


7.13.2.37 DIG_CFGO 


Cen [|] [=] [[s [=] =[= [allel ol 7] 
[Nene [ID DD DD DD nD nD TW DD DD 
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[= RO 
Peel P PPP PPP) pp tl 
ree Pepepe ep peee e e e e 


du T 


Cacao 


DIG_CFGO 


Field Name Type Reset Description 
Value 


na ea [RO [oo [Reeves ooo 


audio_ngc_sel T audio noise gate control select 
1: noise gate signal from PAD 
0: noise gate signal from ADI block 


audio_adie_loop_ audio adie loop enable 
en 1: enable 
0: disable 


audio adile loop mapping select 
1: mapping with rotation 
0: no rotation 


audio_loop_map_ 


sel 
1: enable 


adc_en_r RW 0x0 
0: disable 

dac_en_r RW 0x0 audio adie DAC path right channel enable 
1: enable 
0: disable 


audio adie ADC path right channel enable 


audio adie DAC path left channel enable 


adc_en_| audio adie ADC path left channel enable 
1: enable 
dac_en_| 
1: enable 
0: disable 


0: disable 
mo [oo [Reena CS 


7.13.2.38 DIG_CFG1 


0x00000090 DIG_CFG1 (0x000069A0) DIG_CFG1 


[| Bit] at | 30 | 20 | 28 | 27 | 26 | 25 | 24 |23 | 22 | 24 | 20 | 19 | 18 | 17 | 16 
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DIG_CFG1 


eme ae is a 
Value 

freseved fema [RO [Oo [Resened CS 

freseved feo [RO foo [Resened CS 


7.13.2.39 DIG_CFG2 


Cen To [so] [=] [ [=] =[ ela [lolol 7], 
E sD NS)” 


reserved 


OVP_PD_THD OVP_PRECIS 


2 1 0 N N 
O o [ofe o e eee 


DIG_CFG2 


[FieldName | en | Type [Rest] Description | 
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NS 
eena [rt [RO [oo fre o 
ovr preos [nia few foa [ovr pa ete 


PA shutdown enable for pa ovp 
1: shutdown control enable 
0: shutdown control disable 


PA Coe 
_EN 


PA_SHUTDOWN 
_EN1 


j=) 
x< 
(=; 


PA shutdown enable for pa otp 
1: shutdown control enable 
0: shutdown control disable 


PA _ SHUTDOWN 
_ENO 


PA shutdown enable for pa ocp 
1: shutdown control enable 
0: shutdown control disable 


LOR_SHUTDOW AOR shutdown enable 
N_EN 1: shutdown control enable 
0: shutdown control disable 


LOL a AOL shutdown enable 
1: shutdown control enable 
0: shutdown control disable 


EAR_SHUTDOW 
N_EN 


EAR shutdown enable 
1: shutdown control enable 
0: shutdown control disable 


HPJ SHUTDOWN HP shutdown enable 
1: shutdown control enable 


0: shutdown control disable 


reserved 


7.13.2.40 DIG_CFG3 


Cn [os [so [= [=] [es [5 aea o e or e 
o a SOS 


reserved 
Type 


o 


w [oe Pre [os oo Pre | 
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Peset | o | of ofo}ofol>}ol{o|>o{olo}ofolalel 


DIG_CFG3 


Field Name Type Reset Description 
Value 


Bite] [RO foo [aeea oooi 
LOR_SHUTDOW | [15] 0x0 AOR shutdown clear 
N_CLR 1: clear AOR shutdown, recovery AOR en 
LOL_SHUTDOW | [14] 0x0 AOR shutdown clear 
N_CLR 1: clear AOL shutdown, recovery AOL en 


<i 1 eau [13] 0x0 EAR shutdown clear 

1: clear EAR shutdown, recovery EAR en 
on ae [12] HP shutdown clear 

1: clear HP shutdown, recovery HP en 
PA P RTT [11] PA shutdown clear 
= 1: clear PA shutdown, recovery PA en 


monan frea [ro |oo [Ausiomdear O 
esenea fiza [ro Joo [reena oo 


7.13.2.41 DIG_CFG4 


AEpppEHHHHHAHOLLAA 


reserved 
Type 


[E a 
| Reset cE A 
ce ete je eee re ae 


AUD_INT_EN reserved 


ame 
K T 
resa a Jo Jo Le ele e e e e e ee eee 


DIG_CFG4 


Field Name Type Reset Description 
Value 


ema fena o foo [ree o 


fresened [iro [ro [oo [Resened SSCS 
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7.13.2.42 DIG_STSO 


fe EE Ee ec 


reserved 


Type 


DIG_STSO 


Field Name Type Reset Description 
Value 


fesenes ema [RO [oo [rem O OOOO 


LOR_SHUTDOW | [15] FRO RGN lor shutdown status 
N 
LOL_SHUTDOW | [14] KN lol shutdown status 
N 
EAR_SHUTDOW | [13] New [% g ear shutdown status 
N 


HP_SHUTDOWN na [RO | oxo | hp shutdown status 
PA_SHUTDOWN fi {Ro foe fi pa shutdown status 


AUD_IRQ_RAW $. 3] 

n _pop_irq, 
ovp_irq, 
otp_irq, 
pa_ocp_irq, 
lor_ocp_irq, 
lol_ocp_irq, 
ear_ocp_irq, 
= ocp_irq 


A [RO [Reson 
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7.13.2.43 DIG_STS1 


Pe EEE ee cd 
Teme 


reserved 


Type 


en RES EE ais ae ea 


AUD_IRQ_MSK reserved 


| Name | 
wej ©" _ ñ 
Reset | o | o | o |e] oo | o | o co MAS 


DIG_STS1 


Field Name Type Reset Description 
Value 


Cc e o r 


AUD_IRQ_MSK T 8] 

a _pop_irq_msk, 
ovp_irq_msk, 
otp_irq_msk, 
pa_ocp_irq_msk, 
lor_ocp_irq_msk, 
lol_ocp_irq_msk, 
ear_ocp_irq_msk, 
ies ocp_irq_msk 


[ened [Ta [ RO [sa rene 


7.14THM 
7.14.1 Memory map 
THM Sensor0 offset address: 0x0 


Table THM control register 


0x0000 thm_ctrl Thm overall control 
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0x0004 THM int ctrl Thm interrupt control 
0x0008 THM int sts THM interrupt status register 


High 4bits of THM detect period and 
0x0020 Sen0_ctrl 
sensor control 


0x0024 Sen0_cal_peri Low 16bits of THM detect period 
0x0028 Sen0_int_ctrl Sensor0 interrupt control 


Sen0_int_raw_st 
0x0030 Sensor0 interrupt raw status 
Ss 


0x0034 Sen0O_int_clr Sensor0 interrupt clear 
0x0038 Sensor interrupt counterO 
0x003C Sensor interrupt counter 


Sen0_overheat_h 
0x0040 Overheat and. hot threshold 
ot_thres 


Sen0O_hot2nor_hig 
0x0044 Hot2normal and high offset threshold 
hoff_thres 


Sen0_lowoff_cold 
0x0048 th Low offset and cold threshold 
_thres 


0x0050 16bits simple period cycles. 
0x0054 Sen0_mon_ctrl THM monitor temperature mode 


Sen0_tmper0_re 
0x0058 P The last0 temperature record 
a 


Sen0_tmper1_re 
0x005C F The last1 temperature record 
a 


Sen0_tmper2_re 
0x0060 F The last2 temperature record 
a 


Sen0_tmper3_re 


F The last3 temperature record 
a 


V.0.98 Spreadtrum Communications, Inc., Confidential and Proprietary 358 of 513 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GeRSPREADTRUM SC2723G Device Specification 
oneness [vene [Dewi 


0x0068 The sensor0 current status 


7.14.2 Register Descriptions 


7.14.2.1 THM_CTRL 


Description: 


0x0000 THM sensor enable. (reset 0x0000_0000) THM_CTRL 


(2S ag et ee ee 


Reserved 


Type 


fae ds el a a ee ea ee 


Reserved 


Type RO RW | RW 


Field Name Type. | Reset Description 
Value 


7.14.2.2 THM_INT_CTRL 


Description: 
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0x0004 THM interrupt ctrl (reset 0x0000_0000) THM_INT_CTRL 


PE so 2 cae ee a esa Di se 


Reserved 


Type 


fa ee ee oe 


Reserved Reserved 


Type 


Field Name Description 


Sensor1_overheat_alarm_en R/W Sensor1 overheat alarm enable. Only this 
bit set to 1. Sensor1’s overheat alarm can 


send to system. 


Sensor0_overheat_alarm_en Sensor0 overheat alarm enable. Only this 
bit set to 1. Sensor0’s overheat alarm can 


send to system. 
Sensor1_int_en Sensor1 interrupt. Only this bit set to 1. 
Sensor1’s interrupt can send to system. 
Sensor0_int_en Sensor0 interrupt enable. Only this bit set 
to 1. Sensor0’s interrupt can send to 
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=o J ee 


7.14.2.3 THM_INT_STS 


Description: 


0x0008 THM interrupt status (reset 0x0000_0000) THM_INT_STS 


Ba es a a eee i ae ae a 


Reserved 


Fa Ra Sa Ra 


Reserved Reserved 


Field Name Type | Reset | Description 
Value 


ee fe fro fo Soror oenas 
soe menena se fo [ro [0 [Smoove semasnn 
amerma fe [moo forora 
moame fo [ro [o [imeona 
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7.14.2.4 SENSOR_CTRL 


Description: 


0x0020 sensor0 
Sensor control (reset 0x0000_0000) SENSOR_CTRL 


Re Sea 


Reserved 


Reserved Sen_det_peri Reserved 


Type 


Field Name Type | Reset | Description 


Value 


Sen_det_peri[19:16] [11:8] | RAV} 0 The period of two valid detect temperature 
action. High 4bits. Use 32K clock to calculate. 


Sen_set_rdy [3] RW | 0 When write 1 to this bit. All parameter of sensor 
registers will load to 32K domain and the Sensor 
will start to work in new parameter. This bit will 


auto change to 0. 


Sen_soft_reset [2] RW | 0 Soft reset to current sensor. Write 1 valid. 


Sen_unnormal_int_mode | [1] RW |0 1: Each detect valid will send a interrupt if in 


unmoral status. 


0: Only change status to a unmoral status THM 


V.0.98 Spreadtrum Communications, Inc., Confidential and Proprietary 362 of 513 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GF SPREADTRUM SC2723G Device Specification 


will send interrupt. 


Sen_mon_en [0] RW 10 Sensor monitor enable. Only this bit set to 1 and 


then sen_set_rdy write a 1 can start a sensor. 


7.14.2.5 SENSOR_DET PERI 


Description: 


0x0024 sensor0 
Sensor detect period (reset 0x0000_0000) SENSOR_DET_ PERI 


fae es ie ea Pe fe a Fe ics 


Reserved 


Sen_det_peri 


Type 


Field Name Type | Reset | Description 
Value 


Sen_det_peri[15:0] [15:0] | R/W The period of two valid detect temperature 
action. Low 15 bits. Use 32K clock to 


calculate. 
7.14.2.6 SENSOR_INT_CTRL 
Description: 
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0x0028 sensor 0 
Sensor interrupt control(reset 0x0000_0000) SENSOR_INT_CTRL 


Ps oa Pa eh es el 


Reserved 


Type 


I 2 ee 


1 = 


| Type | 


Field Name Type | Reset | Description 
Value 


Sen_overheat_alarm_en m jaw jo Sensor overheat alarm enable. 1 valid 


Sen_det_temper_rdy_int_en R/W Sensor detect temperature ready interrupt 
enable. 1 valid. 

Sen- overheat_int_en [5] R/W Sensor overheat int enable. 1 valid. Sensor 
also can sent interrupt in overheat status. 

Sen_hot_int_en w ewo | Sensor hot int enable. 1 valid. 

Sen_hot2nor_int_en is} [ewo | Sensor hot 2 normal int enable. 1 valid. 

Sen_highoff_int_en ifaw fo | Sensor high offset int enable. 1 valid 


Sen_lowoff_int_en ifaw fo Sensor low offset int enable. 1 valid. 
Sen_cold_int_en w fewo | Sensor cold int enable. 1 valid 
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7.14:-2.7 SENSOR_INT_STS 


Description: 


0x002C sensor 0 
Sensor interrupt status(reset 0x0000_0000) SENSOR_INT_STS 


ima ae 


Reserved 


Type 


| = 


| Type | 


Field Name Type | Reset | Description 
Value 


Sen_overheat_alarm_sts m |Rw fo | Sensor overheat alarm status. 1 valid 


Sen_det_temper_rdy_int_sts R/W Sensor detect temperature ready interrupt 
status. 1 valid. 

Sen_overheat_int_sts [5] R/W Sensor overheat int status. 1 valid. Sensor 
also can sent interrupt in overheat status. 

Sen_hot_int_sts w aw fo Sensor hot int status. 1 valid. 

Sen_hot2nor_int_sts jij [aw fo Sensor hot 2 normal int status. 1 valid: 
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Sen_lowoff_int_sts m [Rw fo Sensor low offset int status. 1 valid. 


Sen_cold_int_sts w [Rw fo Sensor cold int status. 1 valid 


7.14.2.8 SENSOR_INT_RAW_STS 


Description: 


0x0030 sensor 0 
Sensor interrupt RAW raw status(reset 0x0000_0000) SENSOR_INT_RAW_STS 


a ee eae oa ea 


Reserved 


Type 


Pee yo oe a 


1 


| Type | 


Field Name Type | Reset | Description 
Value 


Sen_overheat_alarm_raw_sts m frwfo | Sensor overheat alarm raw status. 1 valid 
Sen_det_temper_rdy_int_raw_sts ji) frw fo | Sensor detect temperature ready interrupt 
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e i a ae ae 


Sen_overheat_int_raw_sts [5] R/W Sensor overheat int raw status. 1 valid. 
Sensor also can sent interrupt in overheat 
raw status. 


Sen_hot_int_raw_sts a frwfo | Sensor hot int raw status. 1 valid. 


prooem [o [e [o [errazoa ore a 
secant | [e [o [oeoo oan mrana Te 
romos [0 [e o foero ns Ce 
Sreema [o e [o firar ae 


7.14.2.9 SENSOR_INT_CLR 


Description: 
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0x0034 sensor 0 
Sensor interrupt CLEAR(reset 0x0000_0000) SENSOR_INT_CLR 


Ps Pah ee es el 


Reserved 


Type 


I 2 ee 


1 = 


| Type | 


Field Name Type | Reset | Description 
Value 


Sen_overheat_alarm_clr n [ewo Sensor overheat alarm clear. 1 valid 


Sen_det_temper_rdy_int_clr R/W Sensor detect temperature ready interrupt 
clear. 1 valid. 

Sen_overheat_int_clr [5] R/W Sensor overheat int clear. 1 valid. Sensor also 
can sent interrupt in overheat clear. 

Sen_hot_int_clr a fRw fo | Sensor hot int clear. 1 valid. 

Sen_hot2nor_int_clr il (Rewo | Sensor hot 2 normal int clear. 1 valid. 

Sen_highoff_int_clr a fRw fo | Sensor high offset int clear. 1 valid 


Sen_lowoff_int_clr ny paw fo Sensor low offset int clear. 1 valid. 
Sen_cold_int_clr w fRw fo | Sensor cold int clear. 1 valid 
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7.14.2.10 SENSOR_INT_CNTO 


Description: 


0x0038 sensor0 
Sensor int counter 0(reset 0x0000_1000) SENSOR_INT_CNT 0 


Eonar 


Reserved 


Sen_overheat_int_cnt Sen_hot_int_cnt 


Field Name Description 


Sen_overheat_alarm_cnt Sensor overheat alarm cnt. Reload 


parameter or sensor reset will clear this 


register. 


Sen_overheat_int_cnt Sensor overheat int cnt. Reload parameter or 


softreset will clear this register. 


Sen_hot_int_cnt ; Sensor hot int cnt. Reload parameter or 


softreset will clear this register 


7.14.2.11 SENSOR_INT_CNT1 


Description: 
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0x003C sensor0 
Sensor int counter 1(reset 0x0000_ 1000) SENSOR_INT_CNT 1 


Pas Bp |e a | ea 


Reserved 


Type 


ae e JuUnoRTERHE 


Reserved Sen_highoff_alarm_cnt Sen_lowoff_int_cnt Sen_cold_int_cnt 


Field Name Type | Reset | Description 
Value 
Sen_highoff_int_cnt [11:8] Sensor high offset int cnt. Reload parameter 
or sensor reset will clear this register. 
Sen_lowoff_int_cnt [7:4] Sensor low offset int cnt. Reload parameter 
or softreset will clear this register. 
Sen_cold_cnt [3:0] Sensor cold int cnt. Reload parameter or 
softreset will clear this register 


7.14.2.12 SENSOR_OVERHEAT_HOT_THRES 


Description: 
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0x0040 SENSOR_OVERHEAT 
Sensor overheat and hot threshold(reset 0x0000_0000) 
_HOT_THRES 


Coie ea a ee ee Fe [| a 


Reserved 


Sen_overheat_threshold Sen_hot_threshold 


Field Name Type | Reset | Description 
Value 


Sen_overheat_threshold [1458] Few fo | Sensor Overheat threshold 
Sen_hot_threshold eo} [Rw |o | Sensor hot threshold 


7.14.2.13 SENSOR_HOT2NOR_HIGHOFF_THRES 


Description: 
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0x0044 sensor0 Sensor hot to normal and high offset threshold (reset SNESOR_HOT2NOR_ 
0x0000_0000) HIGHOFF_THRES 


Cae ea eee eT a 


Reserved 


Type 


ae Ee 
Res Res 


Sen_hot2nor_threshold Sen_hithoff_threshold 


Type | RW R/W 


Field Name Type | Reset | Description 
Value 


Sen_hot2nor_threshold | [14:8] Rw o Sensor hot to normal threshold 
Sen_highoff_threshold eo) frm fo | Sensor high offset threshold 


7.14.2.14 SENSOR_LOWOFF_COLD_THRES 


Description: 
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0x0048 SENSOR_LOWOFF_C 
Sensor low offset and cold threshold (reset 0x0000_0000) 
OLD_THRES 


Gee ee ee Te a 


Reserved 


Type 


ae Ee 
Res Res 


Sen_lowoff_threshold Sen_cold_threshold 


Type | RW R/W 


Field Name Type | Reset | Description 
Value 


Sen_lowoff_threshold | [14:8] Faw Jo | Sensor low offset threshold 
Sen_cold_threshold eo fewo | Sensor cold threshold 


7.14.2.15 SENSOR_MON_PERI 


Description: 
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0x0050 
Sensor monitor temperature period(reset 0x0000_0000) SEN_MON_PERI 


Cae fe ee eT a 


Reserved 


Type 


EE Sa 


SEN_MON_PERI 


: 


Field Name Type | Reset | Description 
Value 
SEN. MON_PERI [15:0] R/W 16’hO | Sensor monitor temperature period when in 
2/4/8/16 average mode. 


7.14.2.16 SENSOR_MON_CTRL 


Description: 
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0x0054 
SENSOR mon conirol (reset 0x0000_0000) SENSOR_MON_CTRL 


Ee Deel nad 


Reserved 


Type 


Reserved Sen_mon_mode Reserved 


Type 


Field Name Type | Reset | Description 
Value 


Sen_mon_mode [6:4] R/W : sample once to monitor temperature of sensor. 
: sample 2 times and calculate average value 
: sample 4 times and calculate average value 
: sample 8 times and calculate average value 
: sample 16 times and calculate average value 
Sen_mon_max_min_en0O R/W : do not sub the max and min value in none 0 
mon mode. 
1: sub the max and min value in none 0 mon 
mode. 


7.14.2.17 SENSOR_TEMPERO_READ 
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Description: 


0x0058 SENSOR_TEMPERO_ 
Sensor read back temperature of last 0(reset 0x0000_0000) 
READ 


Ee a ead 


Reserved 


Type 


Pa ees a a a en eed ee 


Reserved Sensor_temper0_read 


: 


Field Name Type | Reset | Description 
Value 


Sensor_temper0_read eo) [RO rno | Last 0 temperature read. 
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7.14.2.18 SENSOR_TEMPER1_READ 


Description: 
SENSOR_TEMPER1__ 


READ 


fae es [eee a 


0x005C Sensor read back temperature of last 1(reset 0x0000_0000) 


Reserved 


Type 


Ga St eee oe ea oh Pe ee 


Reserved Sensor_temper1_read 


Field Name Type | Reset | Description 
Value 


Sensor_temper1_read eo] [Ro f7ho | Last 1 temperature read. 


7.14.2.19 SENSOR_TEMPER2_READ 


Description: 
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0x0060 SENSOR_TEMPER2_ 
Sensor read back temperature of last 2(reset 0x0000_0000) 
READ 


Cae ee eee Fe Ta a 


Reserved 


Type 


a SE ae ee) 


Reserved Sensor_temper2_read 


Type 


Field Name Type | Reset | Description 
Value 


Sensor_temper2_read (60) [RO |7no | Last2temperatureread = Last 2 temperature read. 


7.14.2.20 SENSOR_TEMPER3_READ 


Description: 
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0x0064 SENSOR_TEMPER3_ 
Sensor read back temperature of last 3(reset 0x0000_0000) 
READ 


Cae eee ea es Ta a 


Reserved 


Type 


BU SE ae ee 


Reserved Sensor_temper3_read 


Type 


Field Name Type | Reset | Description 
Value 


Sensor_temper3_read 160) [RO |7no | Lasts temperature read, = Last 3 temperature read. 


7.14.2.21 SENSOR_CUR_STATUS 


Description: 
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0x0068 Sensor current status and temperature read ready(reset 


0x0000_0000) 


PB Fa ee ee Di es a 


SENSOR_CUR_STS 


Reserved 


Type 


Res 


Reserved Sensor_temper_rdy SENSOR_CUR_STS 


Field Name Type | Reset | Description 
Value 


Sensor_temper_rdy [11:8] FRO fo. | Means the last0 to last3 temperature read ready 
Sensor_cur STS (eo) Rono | For debug used. Record the current status of THM 


7.14.3 Application Note 
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Figure 1.2.1 THM Software control sequence 


The THM works in 32K clock domain. The software read/write registers through APB Bus. 
The two sensor work individually. 


Software should first enable THM sensor. 


Set sensor work parameter. 


Set sensor set ready to 1. 


Interrupt 
control 


Then THM sensor controller will load the setting of sensor and begin to detect the temperature under 


setting. 
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7.15CAL 


7.15.1 Memory map 


0x0000 OSC_CAL_START Oscillator calibration start control 
(Reset 0x0000) 

0x0004 OSC_CAL_CYCLE PO Oscillator calibration cycle 
counter, part 0 (Reset 0x0000) 

0x0008 OSC_CAL_CYCLE P1 Oscillator calibration cycle 
counter, part 1 (Reset 0x0000) 

0x000C OSC_CAL_RESULT_PO Oscillator calibration result 
counter, part 0 (Reset 0x0000) 

0x0010 OSC_CAL_RESULT_P1 Oscillator calibration result 
counter, part 1 (Reset 0x0000) 


0x0014 OSC_DIV_FAC_UPD 32k sigma-delta divider factor 
update request (Reset 0x0000) 

0x0018 OSC_DIV_FAC_P0O 32k sigma-delta divider factor, part 
0(Reset 0x0000) 

0x001C OSC_DIV_FAC_P1 32k sigma-delta divider factor, part 
1(Reset 0x0000) 


0x0020 OSC_DIV_INT_EN Interrupt enable (Reset 0x0000) 
0x0024 OSC_DIV_INT_CLR Interrupt clear (Reset 0x0000) 


0x0028 OSC_DIV_INT_RAW Interrupt raw bits (Reset 0x0000) 


7.15.2 Register Descriptions 


7.15.2.1_ OSC_CAL_START 


Description: oscillator calibration start control 
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Oscillator calibration start control (Reset 0x0000) OSC_CAL_START 


e ee 


CAL 

_ST 

Reserved ART 

_BU 

SY 
re ~ 


Field Name Type | Reset | Description 
Value 


CAL_START_BUSY RW 1’b0 Write this bit ‘1’ will start calibration process, write 
‘0’ has no effect 
Read this this will get the current calibration status. 
If ‘1’, means the calibration is on progress. If ‘0’, 
means calibration is finished, current is idle. 


7.15.2.2 OSC_CAL_CYCLE_PO 


Description: oscillator calibration cycle counter, part 0 
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Oscillator calibration cycle counter, part 0 (Reset OSC_CAL_CYCLE_ 
0x0000) 


pe] moh CAL_CYCLE_PO 


type fm 


Field Name Type | Reset | Description 
Value 


CAL_CYCLE_PO [15:0] RW 16’hO | Calibration cycle control, this is the low part of 
calibration cycle. Coupled with 
CAL_CYCLE_P1[7:0], the whole calibration cycles 
is: 

Calibration cycle = 
{CAL_CYCLE_P1[7:0],CAL_CYCLE_PO0[15:0}}; 

The calibration cycle means using how many 
self-oscillator clocks to do calibration, the more 
cycles used, the more accuracy will be achieved. 
To make calculation simple, calibration cycle should 
be multiple of 2, that means, 

Calibration cycle = 2^n 
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7.15.2.3 OSC_CAL_CYCLE_P1 


Description: oscillator calibration cycle counter, part 1 


Oscillator calibration cycle counter, part 1 (Reset OSC_CAL_CYCLE_ 
0x0000) 


-D -o “A 


Field Name Type | Reset | Description 
Value 


CAL_CYCLE_P1 [7:0] RW 8’hO Calibration cycle control, this is the high part of 
calibration cycle. 


7.15.2.4 OSC_CAL_RESULT_PO 


Description: oscillator calibration result counter, part 0 
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Oscillator calibration result counter, part 0 (Reset OSC_CAL_RESULT 
0x0000) 


ego CAL_RESULT_PO 


tyes ft 


Field Name Type | Reset | Description 
Value 


CAL_RESULT_PO [15:0] 16’hO | Calibration result, part 0. Coupled with 
CAL_RESULT _P'1, the total calibration result is : 
Cal result = 
{CAL_RESULT_P1[15:0],CAL_RESULT_PO[15:0]} 


7.15.2.5 OSC_CAL RESULT P1 


Description: -oscillator calibration result counter, part 1 
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Oscillator calibration result counter, part 1 (Reset OSC_CAL_RESULT 
0x0000) 


pe ego CAL_RESULT_P1 


tyes ft 


Field Name Type | Reset | Description 
Value 


CAL_RESULT_P1 [15:0] [Ro | 16h0 | Calibration result, part 1. 


7.15.2.6 OSC_DIV_FAC_UPD 


Description: 32k sigma-delta divider factor update request 


32k sigma-delta divider factor update request (Reset OSC_DIV_FAC_UP 
0x0000) 


(_ 
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Field Name Type | Reset | Description 
Value 


OSC_DIV_FAC_UPD RW Tbo Write this bit‘1’ will start 32k sigma-delta divider 
factor update process. write ‘0’ has no effect 
Read this this will get the current update process 
status. 
If ‘1’, means the update process is not finished. If 
‘0’, means this process is finished, current is idle. 


7.15.2.7 OSC_DIV_FAC_FRAC 


Description: 32k sigma-delta divider factor, part 0 


32k sigma-delta divider factor, part 0(Reset 0x0000) OSC_DIV_FAC_PO 


See aes 


OSC_DIV_FAC_FRAC_PO 
Type 


Field Name Type | Reset | Description 
Value 
OSC_DIV_FAC_FRAC [15:0] | RW 16’bO | 32k sigma-delta divider factor fraction part. This 
field is part of the fraction bits. 
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7.15.2.8 OSC_DIV_FAC_INT 


Description: 32k sigma-delta divider factor, part 1 


32k sigma-delta divider factor, part 1(Reset 0x0000) OSC_DIV_FAC_P1 


carini ee 


Type} po 


Field Name Type | Reset | Description 
Value 


a 


OSC_DIV_FAC_INT [3:0] 32k sigma-delta divider integer. 


7.15.2.9 OSC_DIV_INT_EN 


Description: interrupt enable 
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Interrupt enable (Reset 0x0000) OSC_DIV_INT_EN 


i 


ye fm 


Field Name Type | Reset | Description 
Value 


ee aee 
OSC_FAC_UPD_DONE_INT_EN Factor update done interrupt enable 


OSC_CAL_DONE_INT_EN eee Calibration done interrupt enable.. 


7.15.2.10 OSC_DIV_INT_CLR 


Description: interrupt clear 
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Interrupt clear (Reset 0x0000) OSC_DIV_INT_CLR 


— 


ye fo 


Field Name Type | Reset | Description 
Value 


es Cc 


OSC_FAC_UPD_DONE_INT_CLR 1’b0 Write 1 to this bit will clear 
“OSC_FAC_UPD_DONE_INT_RAW” 


Write 0 has no effect 


OSC_CAL_DONE_INT_CLR ThO Write 1 to this bit will clear 
“OSC_CAL_DONE_INT_RAW” 


Write 0 has no effect 


7.15.2.11 OSC_DIV_INT_RAW 


Description: interrupt raw bits 
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0x028 Interrupt raw bits (Reset 0x0000) OSC_DIV_INT_RAW 


— 


ye fo 


Field Name Type | Reset | Description 
Value 


of Ti 


OSC_FAC_UPD_DONE_INT_RAW Tbo Interrupt raw bits, ‘1’ means factor 


update process has finished. 


OSC_CAL_DONE_INT_RAW ThO Interrupt raw bits, ‘1° means 
self-oscillator calibration process has 
finished. 


7.15.3 Application Notes 


The whole calibration process includes the following steps : 
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Step1: use 26mhz clock to calibrate self-oscillator clock. This process is very simple, for hardware, 
only need to counter the number of 26mhz clocks during several thousands of oscillator clock period. 
for example, if we count for n cycles of oscillator clock, and the counted value is m, we can calculate 
the 


oscillator clock frequency should be 
f(osc) = 26Xn/m 


usually n is multiple of 2. This equation don’t need to calculate, just for a record. 


Step 2 : SW calculate the exact relationship between oscillator clock frequency and 32.768khz clock. 


26 x n x 1000 


CMOS! =- ax 327E 


this value means how many oscillator clock cycles in one 32.768khz clock period. It should be accurate 
enough. This equation is-hard for hardware to realize with small logic, but easy for software to 


calculate. 


Step 3 : SW write the divider value to sigma-delta divider block, this block is a digital block works in rtc 
domain, and it will convert oscillator clock into 32.768khz clock. The random jitter is less than one 
period of oscillator clock, and accumulative jitter depends on the accuracy of divider value and 


temperature drift. 


7.16 Efuse Controller 


7.16.1 Features 
@ Support TSMC 0.152um ememory product of “EQOO32X8XXXXXXX01” 


@ Support margin read1 and margin read2 mode. 

@ SW interface, APB data bus width is 16. Ememery data width is 8, each time 8 bits 
can be programmed or read 

© Build-in programming protect logic, each time before programming controller will first 
read current efuse memory value and then decide whether programming is needed. 


@ = Build-in programming check logic, can read and check the memory data after each 
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programming. 
Build-in self-test logic(bist) , can be triggered by ATE tester. 
Support self-protected mechanism, when efuse is in PGM or read mode, efuse 


controller will not respond to any software control until it finished its work. 


7.16.2 Memory map 


Offset 
Description 
Address 
0x0000 EFUSE_GLOBAL_CTRL Global control register 


0x0004 EFUSE_DATA_RD Data read from memory 
0x0008 EFUSE_DATA_WR Data to be write to effuse memory 


address index for read, program or 
0x000c | EFUSE-ADDR_INDEX es 
is 


Magic number to protect efuse 
0x0020 | EFUSE_MAGIC_NUMBER 

from un-intentionally programming 

Magic number to protect efuse 
0x0024 | EFUSE_DEB MAGIC_NUMBER 

from un-intentionally programming 

Efuse write command timing 
0x0028- | EFUSE_WR_TIMING_CTRL 

control 

Efuse read command timing 
0x002C | EFUSE_RD_TIMING_CTRL ei 

contro 


0x0030 EFUSE_DEB_ CTRL EFUSE debug control registers 


7.16.2.1.1 EFUSE_GLB_CTRL 


Description: efuse global control register 
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0x0000 Global control register(Reset 0x0000) EFUSE_ GLB CTRL 


EFUSE_TYP 
Reserved PTM_MODE 


| Type 


Field Name Type | Reset | Description 
Value 


EFUSE_PGM_EN ferusepamen |.) frw |o |Etuse SW programme enable | Efuse SW programme enable 


EFUSE TYPE [2:1] RW | 2’b00 | Efuse type select, 00:TSMC, 01, 1x 
reserved 


PTM_MODE [1:0] RW | 2’b00 | 00: normal read 
10: margini read 
11: margin2 read 


7.16.2.1.2 EFUSE_DATA_RD 


Description: Data read from efuse memory 


0x0004 Data read from efuse memory(Reset 0x0000) EFUSE_DATA_RD 


so Sac a 


Reserved EFUSE_DATA_RD 


Type 
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Field Name Type | Reset | Description 
Value 


EFUSE DATA_RD [7:0] 8’ho Efuse read data, 
If SW use efuse controller to send a read 
command to efuse memory, the return 
value will store here. 


7.16.2.1.3 EFUSE_DATA_WR 


Description: Data to be write to efuse memory 


0x0008 Data to be write to eftuse memory(Reset 0x0000) EFUSE_DATA_WR 


Ele ea i ee as 


Reserved EFUSE_DATA_WR 


Type RW 


Field Name Type | Reset | Description 
Value 


EFUSE_DATA_WR [7:0] RW | &’hO Efuse data to be write. 
If SW want to program the efuse memory, 
the data to be programmed will write to 
this register before SW issue a PGM 
command 


7.16.2.1.4 EFUSE_BLOCK_INDEX 


Description: block index for read, program. 
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EFUSE_BLOCK_INDE 
0x000c block index for read, program. (Reset 0x0000_0000) 


ae es 


Reserved READ_WRITE_INDEX 


Type 


Field Name Raid Description 
READ_WRITE_INDEX [4:0] RW The efuse memory block index to be read 
or write. 


es aCe 


7.16.2.1.5 EFUSE_MODE_CTRL 


Description: Mode control of efuse memory 


0x0010 Mode control of efuse memory (Reset 0x0000) EFUSE_MODE_CTRL 


BE ees Be se 


OoOo O 


| Type | 
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Field Name Reset | Description 
Value 
EFUSE_PG_START ThO Write 1 to this bit start A_PGM mode(array 
PGM mode). This bit is self-clear, read this 
bit will always get 0 


EFUSE_RD_START [1] Write 1 to this bit start A_READ 
mode(array read mode). This bit is 
self-clear, read this bit will always get 0 


EFUSE_STANDBY_START Not used in this design 


7.16.2.1.6 EFUSE_STATUS 


Description: Efuse controller internal status 


0x0014 Efuse coniroller internal status(Reset 0x0000) EFUSE_ STATUS 


fo] i 


Field Name Type | Reset | Description 
Value 


PGM_BUSY ThO “1” indicate efuse memory in programming 
mode 
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STANDBY_BUSY [2] ThO “1” indicate efuse memory in standby 
mode 


sa [e [er 


7.16.2.1.7 EFUSE_BLK_PROT_FLAGO 


Description: Protect flags for each block (15:0) 


EFUSE_BLK_PROT_F 
LAGO 


BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK 


Flags for each block(15:0), (Reset 0x0000) 


Field Name Type | Reset | Description 
Value 

BLKO_PROT_ FLAG ThO If the SW send a PGM command to 
memory blockO, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

BLK1_PROT_FLAG [1] If the SW send a PGM command to 
memory block1, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
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BLK2 PROT FLAG i If the SW send a PGM command to 


memory block2, and the controller found 


this memory block need to be 


protected(which means the highest bit is 
1), this bit will set to 1 


BLK3_ PROT FLAG j If the SW send a PGM command to 
memory block3, and the controller found 
this memory block need to be 
protected(which means the highest bit is 

1), this bit will set to 1 

BLK4 PROT FLAG i If the SW send a PGM command to 
memory block4, and the controller found 
this memory block need to be 
protected(which means the highest bit is 

1), this bit will set to 1 


BLK5 PROT_FLAG , If the SW send a PGM command to 
memory block5, and the controller found 
this memory block need to be 
protected(which means the highest bit is 

1), this bit will set to 1 

BLK6_ PROT FLAG , If the SW send a PGM command to 
memory block6, and the controller found 
this memory block need to be 
protected(which means the highest bit is 

1), this bit will set to 1 

BLK7_PROT_FLAG f If the SW send a PGM command to 
memory block7, and the controller found 
this memory block need to be 
protected(which means the highest bit is 

1), this bit will set to 1 

BLK8_PROT_FLAG i If the SW send a PGM command to 
memory block8, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
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BLK9_PROT_FLAG 


BLK10_PROT_FLAG 


BLK11_PROT_FLAG 


BLK12_PROT_FLAG 


BLK13_PROT_FLAG 


BLK14_PROT_FLAG 


BLK15_PROT_FLAG 
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1), this bit will set to 1 


If the SW send a PGM command to 
memory block9, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block10, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block11, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block12, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block13, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 


memory block14, and the controller found 


this memory block need to be 


protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block15, and the controller found 
this memory block need to be 


protected(which means the highest bit is 
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7.16.2.1.8 EFUSE_BLK_PROT_FLAG1 


Description: Flags for each block,word 1 


EFUSE_BLK_PROT_F 
0x001c Flags for each block(31:16) (Reset 0x0000) à 
LAGO 


- BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK 


LAG 
cee 


LAG | LAG | LAG | LAG | LAG | LAG | LAG LAG | LAG | LAG | LAG | LAG | LAG | LAG | LAG 


Field Name Type | Reset | Description 
Value 

BLK16_PROT_FLAG [16] ThO If the SW send a PGM command to 
memory block16, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

BLK17_PROT_FLAG [17] If the SW send a PGM command to 
memory block17, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


BLK18_PROT_FLAG [18] If the SW send a PGM command to 
memory block18, and the controller found 
this memory block need to be 
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BLK19_PROT_FLAG 


BLK20_PROT_FLAG 


BLK21_PROT_FLAG 


BLK22..PROT_FLAG 


BLK23_PROT_FLAG 


BLK24_PROT_FLAG 


BLK25_PROT_FLAG 
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protected(which means the highest bit is 
1), this bit will set to 1 


If the SW senda PGM command to 
memory block19, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block20, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block21, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block22, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block23, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block24, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 


memory block25, and the controller found 


this memory block need to be 
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protected(which means the highest bit is 
1), this bit will set to 1 


BLK26_ PROT _FLAG f If the SW senda PGM command to 
memory block26, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


BLK27_PROT_FLAG ‘ If the SW send a PGM command to 
memory block27, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


BLK28 PROT FLAG f If the SW send a PGM command to 
memory block28, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


BLK29.. PROT _FLAG If the SW send a PGM command to 
memory block29, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


BLK30_PROT_FLAG : If the SW send a PGM command to 
memory block30,nd the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


BLK31_ PROT. FLAG i If the SW send a PGM command to 


memory block31, and the controller found 


this memory block need to be 


protected(which means the highest bit is 
1), this bit will set to 1 


7.16.2.1.9 EFUSE MAGIC NUMBER 
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Description: magic number to protect efuse from un-intentionally programming 


magic number to protect efuse from un-intentionally EFUSE_MAGIC_NUM 
0x0020 
programming (Reset 0x0000) 


EFUSE_MAGIC_NUMBER 


Type 


Field Name Type | Reset | Description 
Value 


EFUSE_MAGIC_NUMBER [15:0] | RW | 16h0 | Magic number, only when this field is 
0x*, the Efuse programming command 
can be handle. 

So if SW want to program efuse memory, 
except open power, 2 other conditions 
must be met : 

(1) PGM_EN =1; 

(2) EFUSE_MAGIC_NUMBER = 0x**** 


7.16.2.1.10EFUSE_DEB_MAGIC_NUMBER 


Description: magic number to protect efuse from un-intentionally programming 
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magic number to protect efuse from un-intentionally EFUSE DEB MAGIC_ 
0x0024 
programming (Reset 0x0000) NUMBER 


PR PE 


EFUSE_MAGIC_NUMBER 


: 


Field Name Type | Reset | Description 
Value 
EFUSE_DEB_MAGIC_NUMBER | [15:0] RW 16’hO | Magic number, only when this field is 
0x6868, the margin read is usable. 


7.16.2.1.11EFUSE_WR_TIMING_CTRL 


Description: Write command timing control 


EFUSE_WR_TIMING_ 
CTRL 


eee Se 


0x0028 Write command timing control (Reset 0x20d0) 


EFUSE_WR_TIMING_CTRL 


: 


Field Name Type | Reset Description 
Value 
[15:0] | RW 16’h5b8d | Config this register to control the timing of 
EFUSE_WR_TIMING_CTRL 
writing operation related signals 
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7.16.2.1.12EFUSE_RD_TIMING_CTRL 


Description: Read command timing control 


EFUSE_RD_TIMING_ 
CTRL 


EE Ee 


0x002C Read command timing control (Reset 0x0100) 


reserved EFUSE_RD_TIMING_CTRL 


: 


Field Name Type | Reset | Description 
Value 
EFUSE_RD_TIMING_CTRL RW 10’h20 | Config this register to control the timing of 
writing operation related signals 


7.16.2.1.13EFUSE_DEB_CTRL 


Description: _EFUSE debug control registers 


0x0030 EFUSE debug control registers (Reset 0x0000) EFUSE DEB CTRL 


OSs SE E 


Reserved 


r 


Field Name Type | Reset | Description 


Value 
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Note that software write efuse is not allowed in this version, so register EFUSE_BLK_PROT_FLAGO, 
EFUSE_BLK_PROT_FLAG1, EFUSE_MAGIC_NUMBER can be igored by user. 


7.16.3 SW Read flow 
SW can read the efuse memory value according to the following steps: 


1) Keep PCLK always valid, write address 0x4003001c bit[30] to “1”. 


(1) 

(2) Check efuse status by read “EFUSE_STATUS?” (0x0014). 

(3) If efuse is idle, write “read index” to address 0x000c. 

(4) write “EFUSE_RD_START?” in register “EFUSE_MODE_CTRL’ to 1 to start reading process 


from efuse memory 
(5) polling bit of “READ_BUSY” in “EFUSE_STATUS’ register, after it cleared to zero, the read 
flow is finished and then return value is in “EFUSE DATA_RD” 


7.17IMPD ADC 


7.17.1 Overview 


Audio Digital Module is developed by SPRD to measure audio headset impedance charging 


current and generate interrupts to inform software charging or discharging has been done. 


7.17.2 Features 
@ Support positive or negative clock edge data sampling 
@ Support 4 sampling time mode, 250ms, 500ms, 1s, 2s. 


@ Support two interrupts generation, charge done and discharge done 
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7.17.3 Block Diagram 


|< 
L Control i 


AD 
Converter 


Figure 7-27 Audio Digital Module Block Diagram 


7.17.4 Function description 


Audio Digital Module is designed to collect audio IMPD ADC data. There are four kinds of 
time modes, which are 250ms, 500ms, 1s and 2s. In order to keep the data’s precision, our 
module also provides two types of data clock edge sampling selection. When the headset 
is pluged into the cellphone, audio IMPD analog part begins to charge. When the audio 
IMPD charging add done signal goes high, our module begins to count the current data 
given by ADC. When time’s up, it generates an audio charging interrupt and saves the 
data to AUDIO DATA register. After that, Audio IMPD Charging Add Done signal gose 
down. Analog part begins to discharge. When analog part finishes discharging, the Audio 
IMPD Current Sub Done signal rises. At the same.time, our Audio digital module captures 
the flag and generates another interrupt which is audio discharge done interrupt to inform 


software that the audio discharging has been done. 


7.17.5 Memory map 


Offset 
Description 
Address 


0x0000 AUDIO_CTRL Audio control | Audio control signas =| 
0x0004 AUDIO _DATA Audio charging current data value 
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7.17.5.1.1 Audio Control (Need to check WRITE_ACTIVE_STS) 


0x0000 Audio Conirol Signals AUDIO_CTRL 


TIME_CNT_ 
Reserved 
SEL 


Field Name Type | Reset | Description 
Value 


ooo i i pe e pee 


WRITE_ACTIVE_STATUS [11] ThO When write following register, software 
should check this register to know 
whether it has been sync. to clk32KHz 

NDE domain. 

CLK_SEL [10] R/W | 1°hO Clock edge select 
1’h0: positive clock edge sampling 
1’h1: negative clock edge sampling 

TIME _CNT_SEL RW | 2’hO Time Mode Select: 

2'h0: 250ms 2’h1: 500ms 
2’h2: 1s 2’h3: 2s 


joo somrar mee |r [rw [ra [poose oere rrea 
[oo osowsce mean |u [ro [1 [rennon noraen 
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AUDIO_CHARGE_INT_RAW ji} fRO [ano | Audio Charge Interrupt Raw 
AUDIO_DISCHARGE_INT_RAW z [RO fro | Audio Discharge Interrupt Raw 


AUDIO_CHARGE_INT_STS m FRO fro | Audio Charge interrupts status. 
AUDIO_DISCHARGE_INT_STS o FRO fro | Audio Discharge interrupts status. 


7.17.5.1.2 Audio Data Value 


Description: Audio Current Data value 


0x0004 Audio Current Data Value (reset 0x0000) AUDIO_DATA 


a ca 


AUDIO_DATA_VALUE 


Type 


Field Name Type | Reset | Description 
Value 


AUDIO_DATA_VALUE | [15:0] [Ro | 16h0 | Audio IMPD ADC current data 


7.17.6 Application Notes 


7.17.6.1.1 Software Control Flow 


1. The registers listed below need to be configured before the software reset of 
IMPD ADC. 


ARM base address:4003_ 8670 


[15] | 1) 1'hO | NA 
[14] | 1) 1'hO | NA 
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Headset Impedance detect CHOP enable 
[13] 1'hO | NA signal 
AUDIO_IMPD_CHOP_EN 0 = disable 1 = enable 


Headset Impedance detect ADC enable 
[12] 1'hO | NA signal 
AUDIO_IMPD_ADC_EN 0 = disable 1 = enable 


Headset Impedance detect ADC reset enable 
[11] 1'hO | NA signal 
AUDIO_IMPD_ADC_RST 0 = disable 1 = enable 


Headset Impedance detect step select (128 


steps) 
[10:9] | || 2'h2 | NA 
00 = 1.6uA 01 = 0.8uA 
AUDIO_IMPD_STEP_1[1:0] 10 = 0.4uA 11 = 0.2uA 
Headset Impedance detect step time select 
128 steps 
[8:7] | I | 2'h1 | NA Pa 
00 = 0.5ms 01 = ims 
AUDIO_IMPD_STEP_T[1:0] 10 =2ms 11=4ms 
Headset Impedance detect ref resistor select 
[6:5] | | | 2'h2 | NA 00 = 4k 01 = 2k 
AUDIO_IMPD_REFR[1:0] 10=1k 11 = 0.5k 
Headset Impedance detect measure resistor 
select 
[4:3] | 1 | 2'h3 | NA 
00 = 5k 01 = 10k 
AUDIO_IMPD_R1[1:0] 10 = 20k 11 = 40k 


CLK_SEL and TIME_CNT-SEL in Audio Control register also need to be 
configured. 

2. After software reset, we need to clear AUDIO_DISCHARGE_INT_CLR once, 
otherwise AUDIO_DISCHARGE_INT_RAW will be 1 at the beginning. After that 
we can enable AUDIO_CHARGE_INT_EN and AUDIO_DISCHARGE_INT_EN 


then wait for interrupts. 


7.18SMPL 
SMPL (Sudden Momentary Power Loss) is a necessary function in PMIC for the prevention of 
faulty. If it occurs that battery is dropped below UVLO threshold by the shock and banding at the 


moment, all supplies will be shutdown simultaneously. In parallel, it also starts the SMPL 
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programmable timer. If the timer has expired by the time system supply recovers, the PMIC does not 
auto boot and remains in power down state. When the system supply recovers before the timer expired 
the PMIC will boot up automatically. SMPL function is default off, if user want to use SMPL have to 


enable it first by write software register. 


7.18.1 VBAT Voltage Supervise 


The UVLO is designed to supervise VBAT voltage. The POR_VBAT_N will be low after 
VBAT voltage below 2.7V 2ms. Also it will goes high after VBAT voltage recovered above 
3.05V 16ms. 


VBATSENSE 


POR_VBAT_N 


Figure 7-18-1 VBAT voltage supervision 


If the battery voltage falls quickly below the crash level 1.9V by default, there would be no 


2 ms de-bounce so that POR_VBAT_N will be low at the same time 


7.18.2 SMPL Timer 
The SMPL timer with 128Hz clock will be designed in RTC power domain. It will be started 
once VBAT voltage is below UVLO level 2.7V. This timer will be cleared by: 
e VBAT voltage above 3.05V 
e Counter reach SMPL threshold 


7.18.3 Timing 


If the timer is not expired in SMPL case, power on sequence will be started after VBAT 


voltage go above 3.05V. 
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POR_UVLO_N 


POWER 


Figure 7-18-2 Reboot when SMPL timer is not expired 


If the.timer is expired in SMPL case, all the power supplies will keep power down state 
after VBAT voltage recovers above 3.05V until power on event suchas pushing power key, 


charger plug-in, and RTC timer alarm. 


POR_UVLO_N 


POWER 


_— S 


Figure 7-18-3 Power down when SMPL timer is expired 


7.18.4 Memory map 


The below registers are in Global Register Section. 


7.18.4.1 SMPL_CTRLO 


0x00000154 SMPL_CTRLO (0x00000000) SMPL_CTRLO 
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B |31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 
Dee = a 


ra RoE ES ae Eee 


SMPL_MODE 
Type 


SMPL_CTRLO 


Field Name Type Reset Description 
Value 


emna fena [RO [oo (ree 


SMPL_MODE [15: 0] RW 0x0 SMPL mode: 
[15:13]: SMPL timer threshold 
[12:0]: SMPL enable 
13'h1935: enable 
Others: disable 


7.18.4.2 SMPL_CTRL1 


Cen [a [so] [=] or[ [=] =] =[= [x [melo [lo 
Teme 


reserved 


Type 


DS? a aa 

| Reset pE E Ot A 

Cer pepa pepo eler eleja aaa o 
SM 


reserved 
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| Tyne | ro | ro | we | we [po | 0 | 
“Beset | o | o ( o | o o en ° | 


SMPL_CTRL1 


Field Name Type Reset Description 
Value 


eena fena o foo [ren o 


SMPL_PWR_ON } [15] 0x0 Set once SMPL timer not expired. 
_FLAG 

SMPL_MODE_W | [14] 0x0 Set once SMPL mode write finish 
R_ACK_FLAG 


SMPL_PWR_ON ] [13] (Geiss ok oo SMPL_PWR_ON_FLAG 
_FLAG_CLR- 


SMPL_MODE_W | [12] aac 7 SMPL_MODE_WR_ACK 
Re | ACK_FLAG_C 
eee PWR_ON —— Set once SMPL timer not expired, 


een font) [RO foo [Resened OO 
eeen fo [RO foo [SWPL erable indeaion 


7.19Global Register 


7.19.1 Memory map 


orare om ee 
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7.19.1.1_ ARM_MODULE_EN 


Cen [a [so] [=] or [[s[%] == [alm] ol ole 
Teme 


Type 


IMP. 

D_ Wi RT a ža a = HD S p a ii CA 
reserved AD T -i L 4 

i er a = = ey = a 


ARM_MODULE_EN 


V.0.98 Spreadtrum Communications, Inc., Confidential and Proprietary 420 of 513 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GFSPREADTRUM SC2723G Device Specification 


Field Name Type Reset Description 
Value 
a a 
COAL E ET 
0x0 


Audio impd adc digital module enable 


0: Disable the PCLK of IMPD 
1: Enable the PCLK of IMPD 


THM module enable 
0: Disable the PCLK of THM 
1:Enable the PCLK of THM 


BLTC module enable 
0: Disable the PCLK of BLTC 
1: Enable the PCLK of BLTC 


PINREG module enable 
0: Disable the PCLK of pin registers 
1: Enable the PCLK_ of pin registers 


= 


D 
= 


Bs) 
= 


D 
= 


FGU module enable 
0: Disable the PCLK of FGU 
1: Enable the PCLK of FGU 


Bs) 
= 


Efuse module enable 
0: Disable the PCLK of FGU 
1: Enable the PCLK of FGU 


0x0 AUXADC module enable 
0: Disable the PCLK of AUXADC 
1: Enable the PCLK of AUXADC 


Bs) 
= 


Audio HDT module enable 
0: Disable the PCLK of Audio headdetect 
1: Enable the PCLK of Audio headdetect 


Audio module enable 
0: Disable the PCLK of Audio 
1: Enable the PCLK of Audio 


EIC module enable 
0: Disable the PCLK of EIC 
1: Enable the PCLK of EIC 


WDG module enable 
0: Disable the PCLK of watchdog 
1: Enable the PCLK of watchdog 


RTC module enable 
0: Disable the PCLK of RTC 
1: Enable the PCLK of RTC 


CAL module enable 
0: Disable the PCLK of CAL 
1: Enable the PCLK of CAL 


D 
= 


D Be D 
= = = 


Bs) Bs) Bs) 
= 


= 


i Wi 
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7.19.1.2 ARM_CLK_EN 


0x00000004 ARM_CLK_EN (0x00000000) ARM_CLK_EN 


BEES ees eee) 2 eee) 
| Neve ee 


reserved 


reserved x CLK-CAL_ 
SRC_SEL 
LE 
E N 
N 


= £aSoogooec 


ARM_CLK_EN 


Field Name Type Reset Description 
Value 
SC Ce a 
ro ee 


ate IMPD_ADC T Audio impd adc digital clock enable 
0: Disable AUDIO_IMPD_ADC_CKO for IMPD 
1: Enable AUDIO_IMPD_ADC_CKO for IMPD 
CLK_AUXAD_EN AUXAD clock enable, the clock is connected to 
AUXADC converter 
0: disable AUXAD_CLK 
1: enable AUXAD_CLK 
CLK_AUXADC_E AUXADC module work clock enable 
N 0: disable clk_adc 
1: enable clk_adc 


CLK_CAL_SRC__ | [7:6] RW Calibration module clock source select 
SEL 2'b00: 32K-less 1MHZ clock 
2'b01: DCDC_TOP_CLK4 
2'b10: DCDC_TOP_CLKF 
2'B11: DCDC_TOP_CLKB 
CLK_CAL_EN [5] RW CLK_CAL eanble 
0: disable clk_cal 
1: enable clk_cal 
CLK_AUD HID _E } [4] RW CLK_AUD_HID eanble 
N 0: disable clk_aud_hid 
1: enable clk_aud_hid 
CLK_AUD_HBD_ |} [3] RW 0x0 CLK_AUD_HBD enable 
EN 0: disable CLK_AUD_HBD 
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e a el Sr! 


ate AUD_LOOP | [2] Audio controller ey clock enable 
0: disable CLK_AUD_LOOP 
1: enable CLK_AUD_ LOOP 


CLK_AUD_6P5M | [1] Audio 6.5M clock enable 
_EN 0: disable clk_aud_6p5m_rx_ and 
clk_aud_6p5m_ tx 
1: enable clk_aud_6p5m_rx and 
clk_aud. 6p5m_tx 
CLK_AUDIF_EN RW 0x0 Audio IF clock enable 
0: disable CLK_AUDIF 
1: enable CLK_AUDIF 


7.19.1.3  RTC_CLK_EN 


Pe EE ee 
em [Se 


reserved 


Type 


reserved 


re e oe e e e e e a e e e 
ese [o cc 


RTC_CLK_EN 


Field Name Type Reset Description 
Value 
maa [RO [ow frema CS 
paa [RO foo [Reseed — 


RTC_EFS_EN [12] RW 0x1 EFS RTC clock soft enable 
0: Disable the RTC clock of EFS 
1: Enable RTC clock of EFS 


RTC_THMA_AUT | [11] RW 0x0 THMA RTC CLK auto enable 

O_EN 1: THMA RTC CLK enable depends on THMA 
sensor work state 

RTC_THMA_EN [10] RW 0x0 THMA RTC CLK auto enable 
1: THMA RTC CLK always enable 
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RTC-THM_EN RW 0x0 THM RTC CLK auto enable 

1: THM RTC CLK always enable 
RTC_BLTC_EN RW 0x0 BLTC RTC clock soft enable 

0: Disable the RTC clock of BLTC 

1: Enable RTC clockof BLTC 
RTC_FGU_EN [ 7] RW FGU RTC clock soft enable 

0: Disable the RTC clock of FGU 

1: Enable RTC clock of FGU 
RTC_FGUA_EN RW FGU analog RTC clock soft enable 

0: Disable the RTC clock of FGU analog 

1: Enable RTC clock of FGU analog 


RTC_VIBR_EN [ 5] RW Vibrator RTC clock soft enable 
0: Disable the RTC clock of Vibrator 
1: Enable RTC clock of Vibrator 


RTC_AUD_EN [ 4] RW Audio RTC clock soft enable 

0: Disable the RTC clock of Audio 

1: Enable RTC clock of Audio 
RTC_EIC_EN [ 3] RW EIC RTC clock soft enable 

0: Disable the RTC clock of EIC 

1: Enable RTC clock of EIC 
RTC_WDG_EN [ 2] RW Watchdog RTC clock soft enable 

0: Disable the RTC clock of Watchdog 

1: Enable RTC clock of Watchdo 


RTC_RTC_EN [ 1] RTC RTC clock soft enable 
0: Disable the RTC clock of RTC 
1: Enable RTC clock of RTC 


RTC_ARCH_EN ARCH RTC clock soft enable 
0: Disable the RTC clock of ARCH 
1: Enable RTC clock of ARCH 


7.19.1.4 ARM_RST 


0x0000000C ARM_RST (0x00000000) ARM_RST 


Br | 31 | 30 | 29 | 28 | 27 [26°] 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 
name = 


reserved 


T T 


Tome [owe [re [om [rw [ow [mw [or re fe [ow [ow [aw [ae [re Poe [a 
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Peset | o | of ofo}ofol>}of{o}o{o{o}ofole]o| 


ARM_RST 


Field Name Type Reset Description 
Value 


Teena fena [FO foo frem Oooo 


THMA_SOFT_RS | [15] THMA soft reset 
i 


THM_SOFT_RST | [14] THM soft reset 


BLTC_SOFT_RS | [13] BLTC soft reset 

T 

AUD_32K_SOFT |[12] RW 0x0 Audio 32k soft reset 

_RST 

AUDTX_SOFT_R | [11] Audio TX function soft reset 
ST 

AUDRX_SOFT_R |} [10] Audio RX function soft reset 
ST 


AUD_SOFT_RST 9g [Rw oxo Audio Codec soft reset 


AUD_HDT_SOFT le ee Audio HBD and audio HID soft reset 
_RST 


EFS SOFT RST Efuse soft reset 
ADC. SOFT_RST ite} [Rw [oos | Auxadc soft reset 


PWMO_SOFT_R PWM soft reset 
ST 


FGU_ SOFT RST FGU soft reset 
EIC_SOFT RST EIC soft reset 


WDG_SOFT_RS Watchdog soft reset 
T 


RTC_SOFT_RST RTC soft reset 
CAL_SOFT_RST mo [Rw [oo | CAL soft reset 


7.19.1.5 LDO_DCDC_PD 


0x00000010 LDO_DCDC_PD (0x00000000) LDO_DCDC_PD 


Br | 31 | 30 | 20} 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 
Name [erect 


reserved 


D25 | D28 
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CL CO 
K6 E 
te 


es eee ea 


LDO_DCDC_PD 


Field Name Type Reset Description 
Value 


a e e e 

LDO_EMM_PD [15] EMM domain power down 

1: power down 

0: power on 
DCDC_TOPCLK6 | [14] RW 0x0 DCDC_TOPCLK6M power down 
M_PD 1: power down 

0: power on 
DCDC_RF_PD [13] RW 0x0 DCDC_RF power down 

1: power down 

0: power on 
DCDC_GEN_PD [12] RW 0x0 DCDC_GEN power down 

1: power down 

0: power on 
DCDC.MEM_PD | [11] RW 0x0 DCDC_MEM power down 

1: power down 

0: power on 
DCDC_ARM_PD | [10] RW 0x0 DCDC_ARM power down 

1: power down 

0: power on 
DCDC_CORE_P RW 0x0 DCDC_CORE power down 
D 1: power down 

0: power on 
LDO_RFO_PD RW 0x0 LDO_RFO power down 

1: power down 

0: power on 
LDO_EMMCCOR | [ 7] RW 0x0 LDO_EMMCCORE power down 
E PD 1: power down 

0: power on 
LDO_GEN1_ PD RW 0x0 LDO _GEN1 power down 

1: power down 

0: power on 
LDO_DCXO_PD [ 5] RW 0x0 LDO_DCXO power down 

1: power down 

0: power on 
LDO_GENO_PD [ 4] RW 0x0 LDO_GENO power down 

1: power down 

0: power on 
LDO_VDD25_ PD | [3] RW 0x0 LDO_VDD25 power down 

1: power down 

0: power on 
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LDO-VDD28_PD | [2] RW 0x0 LDO_VDD28 power down 
1: power down 
0: power on 


LDO_VDD18_PD | [1] RW 0x0 LDO_VDD18 power down 
1: power down 
0: power on 
BG_PD RW 0x0 Bandgap power down 
1: power down 
0: power on 


7.19.1.6 LDO_PD CTRL 


0x00000014 LDO_PD_CTRL (0x00006DFF) LDO_PD_CTRL 


| Bit_| 31 | 30 | 20 | 28 | 27 | 26.| 25°] 24 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 
name SS 


reserved 


SIM 


MI 
1_P 


ion P K 
PD D D 
[Oo Oo Sooo 


LDO_PD_CTRL 


Field Name Type Reset Description 
Value 


a ea [RO [oo [Reeves ooo 


LDO_LPREF_PD | [15] Low power reference of LDO soft power down 
_SW 1: power down 

0: power on 
DCDC_WPA_PD | [14] RW 0x1 DCDC_WPA power down 

1: power down 

0: power on 


DCDC_CON_PD- }-[13] RW 0x1 DCDC_CON power down 
1: power down 
0: power on 


esve [na fro [OO [Reseed CS 
LDO_WIFIPA_PD | [11] RW 0x1 LDO_WIFIPA power down 
1: power down 
0: power on 
LDO_SDCORE_P | [10] RW 0x1 LDO_SDCORE power down 
D 1: power down 
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Ss ae ae ee 
pea a [Foo 


LDO_CAMMOT_ |[7] RW 0x1 
PD 


ee E TA 


7.19.1.7 LDO_V_CTRLO 


0x00000018 


LDO_V_CTRLO (0x000068D2) 


Reserved 


LDO USB power down 
1: power down 
0: power on 


LDO_CAMMOT power down 
1: power down 
0: power on 


LDO _ CAMMIO power down 
1: power down 
0: power on 


LDO_CAMD power down 
1: power down 
0: power on 


LDO CAMA power down 
1: power down 
0: power on 


LDO_SIM2 power down 
1: power down 
0: power on 


LDO_SIM1 power down 
1: power down 
0: power on 


LDO_SIMO power down 
1: power down 
0: power on 


LDO SDIO power down 
1: power down 
0: power on 


LDO_V_CTRLO 


reserved 


Br |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24] 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 


[ee a S 
Peset NEA 
e A 
KONSE 


LDO_RFO_V 


LDO_WIFIPA_V 


D a a a es, a 
LA ë O OOO O OO O 


LDO_V_CTRLO 


Field Name Type Reset Description 
Value 


CTE 
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LDO_RFO_V [15: 8] RW 0x68 BB RF LDO program bits: 
8'b0 as 1.15V output, 6.25mV/step 
default 1.8v 


LDO_WIFIPA_V [7:0] RW 0xD2 WIFI PA LDO program bits: 
8'b0 as 1.2V output, 10mV/step 
default 3.3v 


7.19.1.8 LDO_V_CTRL1 


C Ja [o|e e] eea] er e 
Teme we 


reserved 
rve 
Pest | of ofofjofoefļofofoefofjofloefofofoefofo 
i (isf|isjijujiojojsejzjefls|ajsje]ijo 


res res 
erv LDO_CAMIO_V erv LDO_CAMD_V 
ed ed 


SD o o e 
Preset [o [i] PT fale] CIESES 


LDO_V_CTRL1 


Field Name Type Reset Description 
Value 
GED C 


LDO_CAMIO_V [14: 8] S CAMIO LDO program bits: 
7'b0 as 1.15V output, 6.25mV/step 
default 1.8v 


LDO_CAMD_V RW 0x38 CAMCORE LDO program bits: 
7'b0 as 1.15V output,6.25mV/step 
default 1.5v 

(DCDC input power) 


7.19.1.9 LDO V_CTRL2 


SCs REE ed 
[ene [TD 
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Peset JEC Oo 2 NS | ea 
omel 14 [ia] iz] taj of sai 7) 6] si] 4] sie] [oa | 


reserved LDO_GENO_V 


RW 


LDO_V_CTRL2 


Field Name Type Reset Description 
Value 
ite [RO foo [Reseved OOOO 
mn [RO foo [Reseved oooO 


LDO_GENO_V RW 0x68 GENO LDO program bits: 
7'b0 as 1.15V output, 6.25mV/step 
default 1.8v 
(DCDC input power) 


7.19.1.10 LDO_V_CTRL3 


Cen [a [so] [=] or [os [=] == [a [mel ello, 
ane 


reserved 


LDO_VDD28_V 


RW 


LDO_V_CTRL3 


Field Name Type Reset Description 
Value 


a E 


LDO_GEN1_V [14: 8] E GEN1 LDO program bits: 
7'b0 as 1.15V output, 6.25mV/step 
default 1.8v 
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a e —____, 


ee VDD28_V [7:0] OxA0 2.8V LDO program bits: 
8'b0 as 1.2V output, 10mV/step 
default 2.8v 


7.19.1.11 LDO_V_CTRL4 


Ten Ja [oo] [| eaa elea] [7 [ol 
[ene [TDD DD oD 


reserved 


LDO_SIMO_V LDO_SDIO_V 


cen RE RE eae eaa EE 


LDO_V_CTRL4 


Field Name Type Reset Description 
Value 
Gite [RO foo frese ooo 
LDO_SIMO_V [15: 8] RW 0x3C VDDSIMO.LDO program bits: 
8'b0 as 1.2V output, 10mV/step 
default 1.8v 
LDO_SDIO_V [ 7: 0] RW 0xB4 SDIO LDO program bits: 
8'b0 as 1.2V output, 10mV/step 
default 3.0v 


7.19.1.12 LDO_V_CTRL5 


Cen [a [osle] esalea] o] [7 [ol 
Tene a 


reserved 
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LDO_V_CTRL5 


Field Name Type Reset Description 
Value 


Tena fema [RO foo [Reed O 


LDO_SIM2_V [15: 8] RW 0x3C VDDSIM2 LDO program bits: 
8'b0 as 1.2V output, 10mV/step 
default 1.8v 

LDO_SIM1_V [7:0] RW 0x3C VDDSIM1 LDO program bits: 
8'b0 as 1.2V output, 10mV/step 
default 1.8v 


7.19.1.13 LDO_V_CTRL6 


Cen [os [so [=] [or [[s [=] =[= [a [mello lo, 
[hone [DRY OT 


Type 


Ss | 
Reset | evo fate fe }etetete|olets yet e [al 
eefġs|iajisjijnjiojojejzjeļs|ajsļzļiļjo 


LDO_SDCORE_V ŁDO_CAMA_V 


m 


ae a 
[Reset OE O DO A Be | oto [| | 


LDO_V_CTRL6 


Field Name Type Reset Description 
Value 


emna fena [RO [oo [Reeves SSCS 


LDO_SDCORE_V | [15: 8] RW 0xB4 Connectivity SDCORE LDO program bits: 
8'b0 as 1.2V output, 10mV/step 
default 3.0v 
LDO_CAMA_V [7:0] RW 0xA0 CAMA LDO program bits: 
8'b0 as 1.2V output, 10mV/step 
default 2.8v 


7.19.1.14LDO_V_CTRL7 


0x00000034 LDO_V_CTRL7 (0x0000B4A0) LDO_V_CTRL7 
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LDO_V_CTRL7 


Field Name Type Reset Description 
Value 


ae EMMCCOR | [15: 8] 0xB4 ee CORE LDO program bits: 
8'b0 as 1.2V output, 10mV/step 
default 3.0v 

LDO_ CAMMOT_ | [ 7: 0] OxA0 CAMMOT LDO program bits: 
8'b0 as 1.2V output, 10mV/step 
default 2.8v 


7.19.1.15 LDO_V_CTRL8 


Ten [a [oo] [| [=] s[~ [= [2 [a [mle] [7] 
E 


reserved 
wef OCS 
Peset [Ri PRED A IRE AN PERS EN RA RE RE a 
| Bit | 15 | 14 [as | 2] vt [ree |e [zt e isis] si 2tifto 


LDO_DCXO_V LDO_DCXO_LP_V 
Type 


LDO_V_CTRL8 


Field Name Type Reset Description 
Value 


ime] [RO foo [hema SC 
LDO_DCXO_V_ | [15:8] DCXO LDO program bits: 
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8'b0 as 1.2V output, 10mV/step 
default 1.8v 


A DCXO_LP_ |[7:0] 0x3C DCXO LDO low power mode program bits: 
8'b0 as 1.2V output, 10mV/step 
default 1.8v 


7.19.1.16 LDO_V_CTRL9 


C Ja [oee] 2 ee ed cd 
[ene [PO 


reserved 


RW 


LDO_V_CTRL9 


Field Name Type Reset Description 
Value 
ite [RO foo [Reseved OoOo 
m [RO foo [Rewa CS 


LDO VDD18_V [14: 8] RW 0x68 1.8V LDO program bits: 
7'b0 as 1.15V output, 6.25mV/step 
default 1.8v 
(DCDC input power) 
LDO_USB_V [ 7: 0] RW 0xD2 USB LDO program bits: 
8'b0 as 1.2V output, 10mV/step 
default 3.3v 


7.19.1.17 LDO_V_CTRL10 


LDO_V_CTRL10 (0x000000A0) 
| Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
pName fee 


reserved 


Peel PPP PPP PP PPP PPT 
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eje] ele] eee e eee e 


ES S 
reseo Jo ee e lee E Ee e 


LDO_V_CTRL10 


Field Name Type Reset Description 
Value 
ite [RO [oo [Reseved ooOooooSOS 


LDO_VDD25_V [ 7: 0] RW 0xA0 VDD25 LDO program bits: 
8'b0 as 1.2V output, 10mV/step 
default 2.8v 


7.19.1.18LDO_V_CTRL11 


LDO_V_CTRL11 (0x00001000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
pName fee 


we | 
Peel PP tp ptt) tpt 
Pen fst [sfefsfolste|7fol{s(«]s|7[+ lo 


LDOD_CAL | LDODCDC_CAL_S 
_SEL EL 


reserved 


res 
reserved VBATBK_V erv LDOB_CAL_SEL LDOA_CAL_SEL 
ed 


| | m | w| 


LDO_V_CTRL11 


Field Name Type Reset Description 
Value 
ite [RO foo [Reseved ooo 
T E e E 


VBATBK_V [13:12] Backup battery output program bits 
00: 2.6 
01:2.8 (Default) 
10:3.0 
11:3.2 
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Fe a 


LDOB_CAL_SEL = 8] VBATD1 LDO TRIM CONTROL BITS: 
000: AVDD28/CAMA//SIMO0/SIM1/SIM2 cal 
disable (default) 

001: LDO AVDD28 cal enable; 
010: LDO CAMA cal enable; 
011: LDO SIM2 cal enable; 
100: LDO SIM1 cal enable; 
101: LDO SIMO cal enable; 
110: VSS; 

111: VSS. 

LDOA_CAL_SEL | [7:5] VBATA LDO TRIM CONTROL BITS: 
WIEIPA/CAMMOT/EMMCCOREIDGXO/SDCOR 
E/VDD2V8 cal disable (default) 

001: LDO WIFIPA cal enable; 

010: LDO CAMMOT cal enable; 
011: LDO EMMCCORE cal enable; 
100: LDO DCXO cal enable; 

101: LDO SDCORE cal enable; 
110: LDO VDD2V8 cal enable; 
111: VSS. 


LDOD_CAL SEL }-[ 4: 3] VBATD2 LDO TRIM CONTROL BITS: 
00: SDIO/USB cal disable (default) 
01: LDO SDIO cal enable; 
10: LDO USB cal enable; 
11: VSS. 


LDODCDC_CAL_ : DCDC supplied LDO TRIM CONTROL BITS: 


SEL 000: VDD1V8/CAMIO/CAMD/RF0/GEN1/GENO 
cal disable (default) 


001: LDO VDD1V8 cal enable; 
010: LDO CAMD cal enable; 
011: LDO CAMIO cal enable; 
100: LDO RFO cal enable; 
101: LDO GEN1 cal enable; 
110: LDO GENO cal enable; 
111: VSS 


7.19.1.19LDO_LP_CTRL 


0x00000048 LDO_LP_CTRL (0x00004210) LDO_LP_CTRL 


Br |31 | snr} 20 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 
Name = 


reserved 


LDOA_LP_CAL LDODCDC_LP_CAL 
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— rr ee ee 
> | >] a 
(Reset GECE OCOC KAH 


LDO_LP_CTRL 


Field Name Type Reset Description 
Value 
pita] [RO [ow [Reeves CS 
m [RO foo [Reseed CS 


LDOB_LP_CAL [14:10] | RW 0x10 Digital LDO low power Trimming bits; 
Default: 10000 

LDOA_LP_CAL [ 9: 5] RW 0x10 Digital LDO low power Trimming bits; 
Default: 10000 

LDODCDC_LP_C |[4:0] RW 0x10 Digital LDO low power Trimming bits; 

AL Default: 10000 


7.19.1.20 DCDC- CTRLO 


Ten [fo] [7] =] s[~[=[2[a [ae] e] [7 [a 
[eer [DDD DD 


reserved 


Type 


DCDC_CO 
DCDC_CORE_STBOP DCDC_CORE_PDRSLOW 


DCDC_CTRLO 


Field Name Type Reset Description 
Value 


Bria] [AO [oo [Reeves 
DCDC_CORE_D | [15:14] DCDC CORE deadtime control bit 
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}EADTIME — |] 


E _CORE_S | [13: 8] Gc GaGa ———— SS CORE compensation resistor control bit 
TBOP 

DCDC_CORE_P | [7:4] DCDC CORE EMI control bits. Bit [3:2] reserved; 
DRSLOW Bit[1:0] for pre-driver strength control 
DCDC_CORE_Q | [93] buck rapid transient response 

KRSPS 


Vag CORE_P | [2] DCDC CORE PFM mode disable 
0: PFM mode enable 
1: PFM mode disable 


DCDC_CORE_D DCDC CORE DCM/CCM control 
CM 0: DCM Mode 

1: CCM mode 
DCDC_CORE_LP DCDC CORE low power mode 
_EN 0: disable 

1: enable 


7.19.1.21 DCDC_CTRL1 


0x00000050 DCDC_CTRL1 (0x00001900) DCDC_CTRL1 


Br ft | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 


reserved 


DCDC_ME 
M_DEADTI DCDC_MEM_STBOP DCDC_MEM_PDRSLOW 


DCDC_CTRL1 


Field Name Type Reset Description 
Value 


Tena [ine] [RO [oo [Reseed —SOSSC~=“‘“~*S*~*~*~* 


DCDC_MEM_DE | [15:14] | RW 0x0 DCDC MEM deadtime control bit 
ADTIME 
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DCDG_MEM_ST | [13: 8] DCDC MEM compensation resistor control bit 
BOP 

DOPO enki [ 7: 4] RW 0x0 DCDC MEM EMI control bits. Bit [3:2] reserved; 
RSLO Bit[1:0] for pre-driver strength control 
DCDC_MEM_QK | [3] buck rapid transient response 

RSPS 


ae MEM_PF | [2] DCDC MEM PFM mode disable 
0: PFM mode enable 
1: PFM mode disable 


DCDC_MEM_DC DCDC MEM DCM/CCM control 
M 0: DCM Mode 

1: CCM mode 
DCDC_MEM LP _ DCDC MEM low power mode 
EN 0: disable 

1: enable 


7.19.1.22 DCDC_CTRL2 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Name | reserved 


DCDC_GE 
N_DEADTI DCDC_GEN_STBOP DCDC_GEN_PDRSLOW 
ME 


| Type || re | ew | a | 
j Reset [No] o OE Me Po foto foto} o {ol 


DCDC_CTRL2 


Field Name Type Reset Description 
Value 


Teena fena [FO foo fhem O ooo 


DCDC_GEN_DE | [15:14] | RW 0x0 DCDC GEN deadtime control bit 
ADTIME 
DCDC_GEN_STB | [13: 8] DCDC GEN compensation resistor control bit 
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DCDC_GEN_PD | [7:4] RW 0x0 DCDC GEN EMI control bits. Bit [3:2] reserved; 
RSLOW Bit[1:0] for pre-driver strength control 

neces EN_QK buck rapid transient response 

RSPS 


ke _GEN_PF | [2] DCDC GEN PFM mode disable 
0: PFM mode enable 
1: PFM mode disable 


“hae __GEN_DC DCDC GEN DCM/CCM control 

0: DCM Mode 

1: CCM mode 
DCDC_GEN_LP_ DCDC GEN low power mode 
EN 0: disable 

1: enable 


7.19.1.23 DCDC_CTRL3 


0x00000058 DCDC_CTRL3 (0x00001900) DCDC_CTRL3 


Br | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19}48 | 17 | 16 | 
Name = aa 


reserved 


DCDC_AR 
M_DEADTI DCDC_ARM_STBOP DCDC_ARM_PDRSLOW 


C mw | | | 


DCDC_CTRL3 


Field Name Type Reset Description 
Value 


feseved ema [RO [oo [Reseed o 


DCDC_ARM_DE | [15:14] | RW 0x0 DCDC ARM deadtime control bit 

ADTIME 

DCDC_ARM_ST | [13: 8] DCDC ARM compensation resistor control bit 
BOP 
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DCDG_ARM_PD | [7:4] RW 0x0 DCDC ARM EMI control bits. Bit [3:2] reserved; 
RSLOW Bit[1:0] for pre-driver strength control 
DCDC_ARM_QK buck rapid transient response 

RSPS 


DCDC_ARM_PF [ 2] RW 0x0 DCDC ARM PFM mode disable 
M 0: PFM mode enable 
1: PFM mode disable 


DCDC_ARM_DC | [1] RW 0x0 DCDC ARM DCM/CCM control 
M 0: DCM Mode 

1: CCM mode 
DCDC_ARM LP _ RW 0x0 DCDC ARM low power mode 
EN 0: disable 

1: enable 


7.19.1.24DCDC_CTRL4 


Ten [os [so] [=] [= [s [=] = [= [a [moll lo, 


reserved 


DCDC_WP 
A_DEADTI DCDC_WPA_STBOP DCDC_WPA_PDRSLOW 


DCDC_CTRL4 


Field Name Type Reset Description 
Value 


Tena o ema [RO foo [Reseed o 


DCDC_WPA_DE | [15:14] | RW 0x0 DCDC WPA deadtime control bit 

ADTIME 

DCDC_WPA_ST | [13: 8] DCDC WPA compensation resistor control bit 
BOP 


DCDC_WPA_ PD | [7:4] DCDC WPA EMI control bits. Bit [3:2] reserved; 


V.0.98 Spreadtrum Communications, Inc., Confidential and Proprietary 441 of 513 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GPSPREADTRUM SC2723G Device Specification 


RSLOW c Bit[1:0] for pre-driver strength control 


DCDC_WPA_QK | [3] buck rapid transient response 
RSPS 


DCDC_WPA_PF | [2] DCDC WPA PFM mode disable 
M 0: PFM mode enable 
1: PFM mode disable 


feseved [i] [RO [0 fese 
DCDC_WPA _LP_ RW 0x0 DCDC WPA low power mode 
EN 0: disable 

1:enable 


7.19.1.25 DCDC_CTRL5 


0x00000060 DCDC_CTRL5 (0x00001900) DCDC_CTRL5 


Br |31 | 30 | 29 | 28 |27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 |17 | 16 | 
name SS 


reserved 


7 
DCDC_RF 
_DEADTIM DCDC_RF_STBOP DCDC_RF_PDRSLOW 
E 


wej AN Pi ee 
Peset | o | o | o MM? | o Bice] e fof o]e]o[e| 


DCDC_CTRL5 


Field Name Type Reset Description 
Value 


ema fena o foo [ree 


DCDC_RF_DEAD | [15:14] | RW 0x0 DCDC RF deadtime control bit 

TIME 

DCDC_RF_STBO | [13: 8] DCDC RF compensation resistor control bit 
P 


DCDC_RF_PDRS | [ 7: 4] RW 0x0 DCDC RF EMI control bits. Bit [3:2] reserved; 
LOW Bit[1:0] for pre-driver strength control 
DCDC_RF_QKR | [3] RW 0x0 buck rapid transient response 
SPS 
DCDC_RF_PFM | [2] RW 0x0 DCDC RF PFM mode disable 

0: PFM mode enable 
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DCDC_RF_DCM | [1] RW 0x0 DCDC RF DCM/CCM control 
0: DCM Mode 
1: CCM mode 


DCDC_RF_LP_E RW 0x0 DCDC RF low power mode 
N 0: disable 
1: enable 


7.19.1.26 DCDC_CTRL6 


0x00000064 DCDC_CTRL6 (0x00001900) DCDC_CTRL6 


Ree Se SSS ea See ees 
Neme 


reserved 


DCDC_CO 
N_DEADTI DCDC_CON_STBOP DCDC_CON_PDRSLOW 
ME 


Hopa CS RY0OOOOO 


DCDC_CTRL6 


Field Name Type Reset Description 
Value 


ema fena o foo [Reeves ——OSSCSCSC~“~S~S 


DCDC_CON_DE | [15:14]. | RW 0x0 DCDC CON deadtime control bit 

ADTIME 

DCDC_CON_ST | [13: 8] DCDC CON compensation resistor control bit 
BOP 


DCDC_CON_PD | [7:4] RW 0x0 DCDC CON EMI control bits. Bit [3:2] reserved; 
RSLOW Bit[1:0] for pre-driver strength control 
DCDC_CON_QK | [3] RW 0x0 buck rapid transient response 
RSPS 
DCDC_CON_PF | [2] RW 0x0 DCDC CON PFM mode disable 
M 0: PFM mode enable 

1: PFM mode disable 
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maeno _CON_DC ]|[1] DCDC CON DCM/CCM control 
0: DCM Mode 
1: CCM mode 


DCDC_CON_LP_ DCDC CON low power mode 
EN 0: disable 
1: enable 


7.19.1.27 DCDC_CTRL7 


Bt |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 18 | 17 |16 
| Name | reserved 


DCDC_ME DCDC_CO DCDC_CO 
reserved BEDE ME DEDG-ME M_CL_CTR DEDG- QO RE_PFMA RE_CL_CT 
M_CF M_PFMAD L 7 D RL 


Tve [o w ahy m | 
eB NCE 


DCDC_CTRL7 


Field Name Type Reset Description 
Value 
ite [RO foo [Reseved ooo 


osa [RO foo [rese CS 
DCDC_MEM_CF | [13:12] buck frequency adjust bit 


DCDC_MEM_PF | [11:10] | RW 0x0 buck PFM/PWM point control bit 

MAD 

DCDC_MEM-CL RW 0x0 buck current limit control option 
_CTRL 

DCDC_CORE_D |[7] RW 0x0 Dual-phase control bit 

UALSEL 

DCDC_CORE_M RW 0x0 Two module mergerd in one control bit 
ERGEEN 
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DCDC_CORE_C | [5:4] buck frequency adjust bit 

F 

DCDC_CORE P | [3:2] buck PFM/PWM point control bit 
FMAD 


DCDC_CORE_C | [1:0] RW 0x0 buck current limit control option 
L_ CTRL 


7.19.1.28 DCDC_CTRL8 


0x0000006C DCDC_CTRL8 (0x00000000) DCDC_CTRL8 


Br | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 28] 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 
name ee aa 


reserved 


A reserved DORG Os DODOGE ee 
L N_CF N_PFMAD L 


| rw | rw 


DCDC_CTRL8 


Field Name Type Reset Description 
Value 


feseved ena [RO [oo [Reseed o 


DCDC_ARM_DU_ | [15] RW 0x0 Dual-phase control bit 

ALSEL 

DCDC_ARM_ME_ | [14] RW 0x0 Two module mergerd in one control bit 
RGEEN 


DCDC_ARM_CF | [13:12] buck frequency adjust bit 


DCDC_ARM_PF_ | [11:10] | RW 0x0 buck PFM/PWM point control bit 
MAD 
DCDC_ARM_CL_ nae oe buck current limit control option 
CTRL 


me [RO [oo [Reema SCS 
DCDC_GEN_CF | [5:4] buck frequency adjust bit 


DCDC_GEN_PF_ | [3:2] RW 0x0 buck PFM/PWM point control bit 
MAD 

DCDC_GEN_CL_ | [1:0] buck current limit control option 
CTRL 
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7.19.1.29 DCDC_CTRL9 


0x00000070 DCDC_CTRL9 (0x00000000) DCDC_CTRL9 


EES See See See eee 
| Nee 


reserved 


DCD 
DCDC_CO DCDC_CO A n 
N_CF N_PFMAD 


D OEA EE OEFA 
ECA PSC LEERY EET 


DCDC_CTRL9 


Field Name Type Reset Description 
Value 
piste [RO [ow frema CS 
m [RO foo [Reseed SC 


DCDC_CON_ME | [14] RW 0x0 Two module mergerd in one control bit 
RGEEN 


DCDC_CON_CF | [13:12] buck frequency adjust bit 


DCDC_CON_PF_ | [11:10] buck PFM/PWM point control bit 
MAD 


DCDC_CON_CL_ | [ 9: 8] buck current limit control option 
CTRL 


DCDC_RF_MER Ce module mergerd in one control bit 
GEEN 


DCDC_RF_CF [5:4 buck frequency adjust bit 


DCDC_RF_PFMA | [3: 2] buck PFM/PWM point control bit 
D 

DCDC_RF_CL_C | [1:0] buck current limit control option 
TRL 
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7.19.1.30 DCDC_CTRL10 


0x00000074 DCDC_CTRL10 (0x00003000) DCDC_CTRL10 


EOS ESE) Eres eee 2 ee eee) 
| Neve eee 


reserved 


DCDC_WP DCDC_WP 
A_CL_CTR 
L 


DCDC_WPA_VBA 


DCDC_CTRL10 


Field Name Type Reset Description 
Value 


Tena Jema [RO foo [Reseed O 


DCDC_WPA_BP | [15] RW 0x0 DCDC_WPA_BPOUT software control 
OUT_SOFTW 

DCDC_WPA_VB_ | [14:12] | RW 0x3 WPA buck supply divide bit 

AT_DIV 

a _ WPA_BP AND ES WPA buck bypass function eanble 


DCDC_WPA_BP | [10] WPA buck bypass mode (comp or software) 
MODE | select 
0: DCDC_WPA_BPC_IN comes from software 
1: DCDC_WPA_BPC_IN comes from comparator 
output 


DCDC_WPA_DE WPA buck comparator deglitch enable 
GEN 

DCDC_WPA_AP (ca a WPA buck APT function enable 

TEN 


DCDC_WPA_DE~ | [ 7: 6] RW 0x0 WPA buck comparator deglitch time selection 
BC_SEL 00: 1ms 

01: 10ms 

10: 100ms 

11: Oms 


DCDC_WPA_CF | [5:4] buck frequency adjust bit 
DCDC_WPA PF | [3:2] buck PFM/PWM point control bit 
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[MAD ooo o d o o 
DCDC_WPA_CL_ |[1:0] buck current limit control option 
CTRL 


7.19.1.31 DCDC_CTRL11 


Ten [a [so] [=] or [s [=] =l= [allel oll, 
[heme [DD DD BSP 


Type 


E DCDC_6MFRECAL_SW DCDC_4MFRECAL_SW y = ‘| 


| Type | 


Oe 


DCDC_CTRL11 


Field Name Type Reset Description 
Value 
ite [RO [oo [Reseed 
msa [RO [oo [Reseved oo 


DCDC _3MCLKC | [13] 3MHz (6MHz) clock calibration enable bit 
AL_EN 
DCDC_2MCLKC O [moo | 2MHz (4MHz) clock calibration enable bit 
AL_EN 


DCDC. _6MFREC | [11: 7] ee fo | 6MHz clock calibration bit 
AL_S 
DOBE _4MFREC e a 4MHz clock calibration bit 
AL S 


te _CLK_SP_ | [1] DCDC top clock calibration spread mode slect 
1'b0: bit[1:0] of DCDC TOP Clock spreading 
1'b1: bit[2:0] of DCDC TOP Clock spreading 


DCDC_CLK.SP_ RW 0x0 DCDC TOP Clock spreading enable, high 
EN effective 
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7.19.1.32 DCDC_CTRL12 


0x0000007C DCDC_CTRL12 (0x00000C0C) DCDC_CTRL12 


EOS ESE) eae eee 2 ee eee) 
| Neve ee 


reserved 


DCDC_CORE_OSCSYC_ DIV DCDC_ARM_OSCSYC_DIV 


RW 


x 


DCDC_CTRL12 


Field Name Type Reset Description 
Value 


e ea po [oo fea ooo 


DCDC_CORE_O = eo eee | CORE external clock soft enable 
SCSYCEN_SW 


DCDC_CORE_O | [14] Fraa a CORE external clock hardware auto 
alia HW_ enable 

DCDC_CORE_O | [13] DCDC CORE external clock gate enable 
SCSYC_DIV_EN 


DCDC_CORE_O | [12: 8] DCDC CORE external clock divided control from 

SCSYC_DIV 26M clock 

DCDC_ARM_OS | [7] [ee | ARM external clock soft enable 
CSYCEN_SW 


DCDC_ARM_OS Paa ARM external clock hardware auto enable 
(AGEN HW_E 

DCDC_ARM_OS | [ 5] DCDC ARM external clock gate enable 
CSYC_DIV_EN 

DCDC_ARM_OS | [ 4: 0] RW OxC DCDC ARM external clock divided control from 
CSYC_DIV 26M clock 
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7.19.1.33 DCDC_CTRL13 


0x00000080 DCDC_CTRL13 (0x00000C0C) DCDC_CTRL13 


PEON ESE ees eee 2 ee ees) 
Neme ee 


reserved 


DCDC_MEM_OSCSYC_DIV DCDC_GEN_OSCSYC_DIV 


RW 


w [rw | rw | NS ew O 


DCDC_CTRL13 


Field Name Type Reset Description 
Value 


ea ea [RO [oo [Reeves ooo 


DCDC_MEM_OS = re | MEM external clock soft enable 
CSYCEN_SW 


DCDC_MEM_OS | [14] S a MEM external clock hardware auto enable 
oe HW_E 

DCDC_MEM_OS | [13] DCDC MEM external clock gate enable 
CSYC_DIV_EN 


DCDC_MEM_OS | [12: 8] RW OxC DCDC MEM external clock divided control from 

CSYC_DIV 26M clock 

DCDC_GEN_OS | [7] [econ | GEN external clock soft enable 
CSYCEN_SW 


DCDC_GEN_OS P GEN external clock hardware auto enable 
coe HW_E 

DCDC_GEN_OS | [ 5] DCDC GEN external clock gate enable 
CSYC_DIV_EN 

DCDC_GEN_OS | [4:0] RW OxC DCDC GEN external clock divided control from 
CSYC_DIV 26M clock 
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7.19.1.34 DCDC_CTRL14 


0x00000084 DCDC_CTRL14 (0x00000C0C) DCDC_CTRL14 


PEON) eae eee 2 eee) 
Neme ee 


reserved 


DCDC_WPA_OSCSYC_DIV DCDC_RF_OSCSYC_DIV 


RW 


DCDC_CTRL14 


Field Name Type Reset Description 
Value 


a ea [RO [oo [Reeves o ooo 


DCDC_WPA_OS = ea | WPA external clock soft enable 
CSYCEN_SW 


DCDC_WPA_OS | [14] Faa WPA external clock hardware auto enable 
oe HW_E 

DCDC_WPA_OS | [13] DCDC WPA external clock gate enable 
CSYC_DIV_EN 


DCDC_WPA_OS | [12: 8] RW OxC DCDC WPA external clock divided control from 
CSYC_DIV 26M clock 

DCDC_RF_ OSC | [7] RW 0x0 DCDC RF external clock soft enable 

SYCEN_SW 

DCDC- RF_OSC RW 0x0 DCDC RF external clock hardware auto enable 
SYCEN_HW_EN 

DCDC_RF_OSC >| [ 5] RW 0x0 DCDC RF external clock gate enable 
SYC_DIV_EN 

DCDC_RF_OSC [4:0] RW 0xC DCDC RF external clock divided control from 26M 
SYC_DIV clock 
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7.19.1.35 DCDC_CTRL15 


0x00000088 DCDC_CTRL15 (0x0000000C) DCDC_CTRL15 


OSES ES) eas eee ee eee) 
Neme 


reserved 


Type 


rf -a Cy 


Tm lw em 


DCDC_CTRL15 


Field Name Type Reset Description 
Value 


ena [eine] [RO [oo [Reed o 


DCDC_CAL_SEL | [15:13] | RW 0x0 DCDC TRIM CONTROL BITS: 
000: ARM/CORE/MEM/GEN/RF/CON/WPA cal 
disable (default) 
001: DCDC ARM cal enable; 
010: DCDC CORE cal enable; 
011: DCDC MEM cal enable; 
100: DCDC GEN cal enable; 
101: DCDC RF cal enable; 
110: DCDC CON cal enable; 
111: DCDC WPA cal enable. 


feseved [ae [RO Joo [reems OOOO 


DCDC_CON_OS | [7] RW 0x0 DCDC CON external clock soft enable 
CSYCEN_SW 


DCDC_CON_OS RW 0x0 DCDC CON external clock hardware auto enable 
CSYCEN_HW_E 

N 

DCDC_CON_OS | [5] RW 0x0 DCDC CON external clock gate enable 
CSYC_DIV_EN 

DCDC_CON_OS | [4:0] RW OxC DCDC CON external clock divided control from 
CSYC_DIV 26M clock 


V.0.98 Spreadtrum Communications, Inc., Confidential and Proprietary 452 of 513 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GYSPREADTRUM SC2723G Device Specification 


7.19.1.36 SLP_WAIT_DCDCARM 


Cen [x [so [= [=] 7 | [s [sale [alm] ol ol oo, 
Teme 


reserved 


Type 


oe Ro a a CE aes 


| Name | SLP_IN_WAIT_DCDCARM SLP_OUT_WAIT_DCDCARM 
Type 


SLP_WAIT_DCDCARM 


Field Name Type Reset Description 
Value 


Tena [ie] [RO [oo [Reseed O 


SLP_IN_WAIT_D | [15: 8] RW The waiting time of DCDC ARM going into sleep, 

CDCARM and the unit is one 32K clock cycle. The waiting 
time must be less than the waiting time of DCDC 
ARM wake up. 

SLP_OUT_WAIT | [7:0] RW 0x8A The waiting time of DCDC ARM wake up, and the 

_DCDCARM unit is one 32K clock cycle. The waiting time must 
be greater than the waiting time of DCDC going 
into sleep. 


7.19.1.37 PWR_SLP_CTRLO 


PWR_SLP_CTRLO (0x000017EC) 
| Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
Name fee 


reserved 
Type 
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PWR_SLP_CTRLO 


Field Name Type Reset Description 
Value 
ite [RO [oo [Reema OOOO 


SLP_IO_EN [15] IO PAD sleep enable in deep sleep mode 
ma feo foo [Reeva OOOO i 


SLP_DCDCRF_P | [13] RW 0x0 DCDC RF power down enable in deep sleep 

D_ EN mode 

SLP_DCDCCON_ | [12] RW 0x1 DCDC CON power down enable in deep sleep 

PD_EN mode 

SLP_DCDCGEN_ | [11] RW 0x0 DCDC GEN power down enable in deep sleep 

PD_EN mode 

SLP_DCDCWPA | [10] RW 0x1 DCDC WPA power down enable in deep sleep 

_PD_EN mode 

SLP_DCDCARM_ RW 0x1 DCDC ARM power down enable in deep sleep 

PD_EN mode 

SLP_LDOVDD25 RW 0x1 LDO VDD25 power down enable in deep sleep 
_PD_EN mode 

SLP p POREO P ee LDO RFO power down enable in deep sleep mode 

SLP_LDOEMMC LDO EMMCCORE power down enable in deep 

CORE.PD_EN sleep mode 

SLP_LDOGENO_ | [5] LDO GENO power down enable in deep sleep 

PD_EN mode 

SLP_LDODCXO_ | [4] RW 0x0 LDO DCXO power down enable in deep sleep 

PD_EN mode 

SLP_LDOGEN1_ | [3] RW 0x1 LDO GEN1 power down enable in deep sleep 

PD_EN mode 

SLP_LDOWIFIPA | [ 2] RW 0x1 LDO WIFIPA power down enable in deep sleep 

_PD_EN mode 

SLP_LDOVDD28 | [1] RW 0x0 LDO VDD28 power down enable in deep sleep 

_PD_EN mode 

SLP_LDOVDD18 RW 0x0 LDO VDD18 power down enable in deep sleep 

_PD_EN mode 


7.19.1.38 PWR_SLP_CTRL1 


0x00000094 PWR_SLP_CTRL1 (0x000043FF) PWR_SLP_CTRL1 


E e eo ees see eee eee) 


reserved 


a: | 
| Reset [RE i S00 OR Re | Ee 
Pe EE fie ao ae e a a e as 
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reserved 


Saas 
Peset | o | ı (Me |: EE EAR 


PWR_SLP_CTRL1 


Field Name Type Reset Description 
Value 


ema [Ro foo [aeea ooo 
SLP_LDO_PD_E |} [15] RW 0x0 ALL LDO and DCDC power down enable in deep 
N sleep mode 
SLP_LDOLPREF | [14] RW 0x1 LDO low power mode reference power power 
_PD_EN down enable in deep sleep mode 

mso [Ro |oo [Reema CS 
SLP_LDOSDCOR RW 0x1 LDO SDCORE power down enable in deep sleep 
E PD_EN mode 
SLP_LDOUSB_P RW 0x1 LDO USB power down enable in deep sleep 
D_EN mode 


SLP_LDOCAMM |[7] RW 0x1 LDO CAMMOT power down enable in deep sleep 
OT_PD_EN mode 


SLP_LDOCAMIO RW 0x1 LDO CAMIO power down enable in deep sleep 
_PD_EN mode 
SLP_LDOCAMD_ | [5] RW 0x1 LDO CAMD power down enable in deep sleep 
PD_EN mode 
SLP_LDOCAMA_ | [4] RW 0x1 LDO CAMA power down enable in deep sleep 
PD_EN mode 

3] 


LDO SIM2 power down enable in deep sleep 
mode 


SLP_LDOSIM2_P | [ RW 0x1 
EN 
2] 0x1 LDO SIM1 power down enable in deep sleep 
mode 


D a 
SLP_LDOSIM1.P | [ RW 
D_EN 
SLP_LDOSIMO_P | [ 1] RW 
D_EN 
SLP_LDOSDIO_ RW 
PD_EN 


7.19.1.39 PWR_SLP_CTRL2 


C RE a ec 
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LDO SDIO power down enable in deep sleep 
mode 
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Name Peed 
C T a aa 


PWR_SLP_CTRL2 


Field Name Type Reset Description 
Value 
ma [RO [ow frema CS 
m [RO foo [Reseed CS 


SLP_DCDCRF_L | [14] RW 0x0 DCDC RF low power mode enable in deep sleep 
P_EN mode 

SLP_DCDCCON_ | [13] RW 0x0 DCDC CON low power mode enable in deep 
LP_EN sleep mode 

SLP_DCDCCOR | [12] RW 0x0 DCDC CORE low power mode enable in deep 
E_LP_EN sleep mode 

SLP_DCDCMEM | [11] RW 0x0 DCDC MEM low power mode enable in deep 
_LP_EN sleep mode 

SLP_DCDCARM_ | [10] RW 0x0 DCDC ARM low power mode enable in deep 
LP_EN sleep mode 

SLP_DCDCGEN_ | [ 9] RW 0x0 DCDC GEN low power mode enable in deep 
LP_EN sleep mode 

SLP_DCDCWPA RW 0x0 DCDC WPA low power mode enable in deep 
_LP_EN sleep mode 

SLP_LDORFO_L | [7] RW 0x0 LDO RFO low power mode enable in deep sleep 
P_EN mode 

SLP_LDOEMMC RW 0x0 LDO EMMCCORE low power mode enable in 
CORE_LP_EN deep sleep mode 

SLP_LDOGENO_ | [5] RW 0x0 LDO GENO low power mode enable in deep sleep 
LP_EN mode 

SLP_LDODCXO_ | [4] RW 0x0 LDO DCXO low power mode enable in deep 
LP_EN sleep mode 

SLP_LDOGEN1_ | [3] RW 0x0 LDO GEN1 low power mode enable in deep sleep 
LP_EN mode 


SLP_LDOWIFIPA LDO WIFIPA low power mode enable in deep 
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a ___ 


SLP LDOVDD28 | [ 1] LDO VDD28 low power mode enable in deep 
_LP_EN sleep mode 


SLP_LDOVDD18 LDO VDD18 low power mode enable in deep 
_LP_EN sleep mode 


7.19.1.40 PWR_SLP_CTRL3 


0x0000009C PWR_SLP_CTRL3 (0x00000000) PWR_SLP_CTRL3 


| Bit_| 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 |23| 22 | 24 | 20 | 19 | 18 | 17 | 16 | 
Name J 


reserved 


PWR_SLP_CTRL3 


Field Name Type Reset Description 
Value 


Teena fena [FO foo frem ooo 


SLP_BG_LP_EN } [15] Bandgap low power mode enable in deep sleep 
mode 


LDOVDD25 LP_ | [14] RW 0x0 LDO_xxx low power mode enable software 
EN SW control 
0: depends on SLP_LDO_xxx_LP_EN control 
1: Enable 


LDOSDCORE_LP | [13] RW 0x0 LDO_xxx low power mode enable software 
_EN SW control 
0: depends on SLP_LDO_xxx_LP_EN control 
1: Enable 
LDOUSB_LP_EN | [12] RW 0x0 LDO_xxx low power mode enable software 
_SW control 
0: depends on SLP_LDO_xxx_LP_EN control 
1: Enable 
m [RO [oxo [Reema oo 
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SLP_LDOVDD25 
_LP_EN 


SLP_LDOSDCOR 
E LP_EN 


SLP_LDOUSB_L 
P_EN 


SLP_LDOCAMM 
OT_LP_EN 


SLP_LDOCAMIO 
_LP_EN 


SLP_LDOCAMD_ 
LP_EN 


SLP_LDOCAMA __ 
LP_EN 


SLP_LDOSIM2_L 
P_EN 


SLP_LDOSIM1_L 
P_EN 


SLP_LDOSIMO_L 
P_EN 


SLP_LDOSDIO_L 
P_EN 


7.19.1.41 PWR_SLP_CTRL4 


SC2723G Device Specification 


LDO VDD25 low power mode enable in deep 
sleep mode 


0: Disable 

1: Enable 

LDO SDCORE low power mode enable in deep 
sleep mode 

0: Disable 

1: Enable 

LDO USB low power mode enable in deep sleep 
mode 

0: Disable 

1: Enable 

LDO CAMMOT low power mode enable in deep 
sleep mode 

0: Disable 

1: Enable 

LDO CAMIO low power mode enable in deep 
sleep mode 

0: Disable 

1: Enable 

LDO CAMD low power mode enable in deep 
sleep mode 

0: Disable 

1: Enable 

LDO CAMA low power mode enable in deep 
sleep mode 

0: Disable 

1: Enable 

LDO SIM2 low power mode enable in deep sleep 
mode 

0: Disable 

1: Enable 

LDO SIM1 low power mode enable in deep sleep 
mode 

0: Disable 

1: Enable 

LDO SIMO low power mode enable in deep sleep 
mode 

0: Disable 

1: Enable 

LDO SDIO low power mode enable in deep sleep 
mode 

0: Disable 

1: Enable 


0x000000A0 PWR_SLP_CTRL4 (0x00000000) PWR_SLP_CTRL4 


reserved 


EVES See See ea See Sete 
Neme M 
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w RO 
Peel PPP PPP) pt) 
Pan [sf [ole}sfolele|7fels[«[le| slo 


LD 


PWR_SLP_CTRL4 


Field Name Type Reset Description 
Value 
[15] 


mo [oxo | 
LDOCAMIO_LP_ RW 0x0 
EN_SW 
LDOCAMMOT_L | [14] RW 0x0 
P_EN SW 
0: depends on SLP_LDO_xxx_LP_EN control 
1: Enable 
LDOCAMD_LP_E | [13] RW 0x0 LDO_xxx low power mode enable software 
N_ SW control 
0: depends on SLP_LDO_xxx_LP_EN control 
1: Enable 
LDOCAMA_LP_E | [12] RW 0x0 LDO_xxx low power mode enable software 
N_SW 
W x0 


LDO_xxx low power mode. enable software 
control 


0: depends on SLP_LDO_xxx_LP_EN control 
1: Enable 


LDO_xxx low power mode enable software 
control 


0: depends on SLP_LDO_xxx_LP_EN control 
1: Enable 

LDO_xxx low power mode enable software 
control 

0: depends on SLP_LDO_xxx_LP_EN control 
1: Enable 

LDO_xxx low power mode enable software 
control 

0: depends on SLP_LDO_xxx_LP_EN control 
1: Enable 


control 
LDOSIM2_LP_EN | [11] 
_SW 


LDOSIM1_LP_EN. | [10] 
_SW 
LDOSIMO_LP_EN R 0 LDO_xxx low power mode enable software 
_SW control 
0: depends on SLP_LDO_xxx_LP_EN control 
1: Enable 
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LDOSDIO_LP_E LDO_xxx low power mode enable software 
NSW control 


0: depends on SLP_LDO.xxx_LP_EN control 
1: Enable 
LDORFO_LP_EN | [7] LDO_xxx low power mode enable software 
SW control 
0: depends on SLP_LDO_xxx_LP_EN control 
1: Enable 
LDOEMMCCORE LDO_xxx low power mode enable software 
_LP_EN SW control 
0: depends on SLP_LDO_xxx_LP_EN control 
1: Enable 
LDOGENO_LP_E LDO_xxx low power mode enable software 
N_ SW control 
0: depends on SLP_LDO_xxx_LP_EN control 
1: Enable 


LDODCXO_LP_E LDO_xxx low power mode enable software 
N_SW control 


0: depends on SLP_LDO_xxx_LP_EN control 
1: Enable 
LDOGEN1_LP_E LDO_xxx low power mode enable software 
N_ SW control 
0: depends on SLP_LDO_ xxx LP_EN control 
1: Enable 
LDOWIFIPA_LP_ LDO_xxx low power mode enable software 
EN SW control 
0: depends on SLP_LDO_xxx_LP_EN control 
1: Enable 
LDOVDD28_LP_ LDO_xxx low power mode enable software 
EN SW control 
0: depends on SLP_LDO_xxx_LP_EN control 
1: Enable 
LDOVDD18_LP_ LDO_xxx low power mode enable software 
EN SW control 
0: depends on SLP_LDO_xxx_LP_EN control 
1: Enable 


7.19.1.42 AUD_SLP_CTRL 


Ten [= [so |] [or [o [es [=] =| = alm] el ol oo, 
[heme [DDD BOD WD 


reserved 


Type 


ree ees 
| Reset | ll Mo A eM S/o | Ro | 
e EE Ee ee ee ee 


res | SL | SL | SL] SL] SL] SL] st | SL} SL] st | st | SL] SL | gp auo 
P P P P P P P P P P P P PMURO_P 
eg | aU | au | au | au | au | au f AU | au | au | au | AU | AU | AU D EN 

D D D D D D {ot{o |D |D |D |D |D E 
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AUD_SLP_CTRL 


Field Name Type Reset Description 
Value 
ite [RO foo [Reseved OOOO 
m [RO [oo [Reseved ooo 


SLP_AUD_PMUR |} [14] RW 0x0 AUD_PMUR1 power down enable in deep sleep 
1_PD_EN mode 

SLP_AUD_PA_S. } [13] RW 0x1 AUD_PA_SW power down enable in deep sleep 
W_PD_EN mode 

SLP_AUD_ PAL } [12] RW 0x1 AUD_PA_LDO power down enable in deep sleep 
DO_PD_EN mode 

SLP-AUD_PA P |[11] AUD_PA power down enable in deep sleep mode 
D_EN 

SLP_AUD_OVP_ | [10] RW 0x1 AUD_OVP_PD power down enable in deep sleep 
PD_PD_EN mode 

SLP_AUD_OVP_ RW 0x1 AUD_OVP_LDO power down enable in deep 
LDO_PD_EN sleepmode 

SLP_AUD_LDOC RW 0x1 AUD_OVP_LDOCG power down enable in deep 
G_PD_PD_EN sleep mode 

SLP “haat VB_P TO Fata AUD_VB power down enable in deep sleep mode 
SLP. AUD_VBO_ AUD_VBO power down enable in deep sleep 
PD_EN mode 

SLP_AUD HEAD | [5] AUD_HEADMICBIAS power down enable in deep 
MICBIAS_PD_EN sleep mode 

SLP_AUD_HEAD | [4] AUD_HEADMIC_SLEEP power down enable in 
ae ~SLEEP_PD_ deep sleep mode 

SLP_AUD_PLGP_ | [3] AUD_PLGPD power down enable in deep sleep 
D PDEN mode 

SLP_AUD VB_N | [2] AUD_VB_NLEAK power down enable in deep 
LEAK_PD sleep mode 

SLP_AUD_PMUR | [ 1: 0] RW 0x3 AUD_PMURDO power down enable in deep sleep 
0 PD_EN mode 
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7.19.1.43 DCDC_SLP_CTRLO 


ce EE eee 
Teme 


reserved 


resa |o Jo e ee ee e e ee 
m fs[sfofeiufolstel7fo]s]«[s|2[s[o 
DC DC 


SLP_DCDCCORE_VOL_DROP_CNT reserved 


DCDC_SLP_CTRLO 


Field Name Type Reset Description 
Value 


SLP_ EN [15: 8] a CORE ae drop counter end number in 
ET oe DROP _ deep sleep mode 


ona pra [ RO foo ea o E 


zi | OFF_SEQ_ YA ee ea eee off_sequence enable 


DCDC ao St A DCDC CORE wakeup voltage step enable 
i OUT; 

DCDC_CORE_SL DCDC CORE sleep voltage step enable 
P_IN_STEP_EN 


7.19.1.44DCDC_SLP_CTRL1 


DCDC_SLP_CTRL1 (0x00000062) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
pName Pee O 


Pest fo [oT [o]o 
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ed CD 


Se E S 
ee [o [o [oe e e e e > Mim) e Mm 


DCDC_SLP_CTRL1 


Field Name Type Reset Description 
Value 
GE CO 


DCDC_CORE_C |[9:5] E CORE calibration bits in deep sleep mode 
AL_DS SW 

DCDC_CORE_C_ | [ 4: 0] RW 0x2 DCDC CORE control bits in deep sleep mode 
TRL_DS_SW 


7.19.1.45DCDC_SLP_CTRL2 


Cen [os [so] [=] [s[ =] =[= [allel ole 
[hone [MID Dn gy DO 


reserved 
Type | 


DCDC_CORE. _ SLP_STEP DCDC_CORE tee SLP_STEP DCDC_CORE oe SLP_STEP 
a 


HORER 
E522 Ă DEO OHEOLOA L 


DCDC_SLP_CTRL2 


Field Name Type Reset Description 
Value 
pita [RO [ow [Reeves SCS 
m [RO foo [Reseed CS 


DCDC_CORE_C_ | [14:10] | RW 0x2 DCDC CORE sleep control of step3 
TRL_SLP_STEP3 
DCDC _CORE_C | [9:5] RW 0x2 DCDC CORE sleep control of step2 
TRL_SLP_STEP2 


DCDC_CORE_ C |{4:0] DCDC CORE sleep control of step1 
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PTRECSLP_STEPT Pd 


7.19.1.46 DCDC_SLP_CTRL3 


Cen [os [so] [ [or [[s[~=[= [allel elo 


reserved 


Ce EE SE EE 


DCDC_CORE Ei SLP_STEP DCDC_CORE oe SLP_STEP 
reserved 


ES O ë O 
| Reset o o poon ORYX O 


DCDC_SLP_CTRL3 


Field Name Type Reset Description 
Value 
GE pe ls Jee 


DCDC_CORE_C | [9:5] ee CORE sleep control of step5 
TRL_SLP_STEP5 
DCDC_CORE_C_ | [ 4: 0] RW 0x2 DCDC CORE sleep control of step4 
TRL_SLP_STEP4 


7.19.1.47 DCDC_SLP_CTRL4 


Ten [= [so] [or [o [l=] =[= [alm] ol ol oe, 
[None [TDD Dn 


reserved 
Type 


Cem jiju jo EE EE 


DCDC_CORE_CAL_SLP_STEP3 DCDC_CORE_CAL_SLP_STEP2 DCDC_CORE_CAL_SLP_STEP1 
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DCDG_SLP_CTRL4 


Field Name Type Reset Description 
Value 
ite [RO foo [Reseved Oooo 
m [RO [oo [Reseved ooo 


DCDC_CORE_C | [14:10] | RW 0x12 DCDC CORE sleep calibration of step3 
AL_SLP_STEP3 
DCDC_CORE_C | [9:5] RW OxD DCDC CORE sleep calibration of step2 
AL_SLP_STEP2 
DCDC_CORE_C_ | [ 4: 0] RW 0x8 DCDC CORE sleep calibration of step1 
AL_SLP_STEP1 


7.19.1.48 DCDC_SLP_CTRL5 


0x000000BC DCDC_SLP_CTRL5 (0x00000397) DCDC_SLP_CTRL5 


Br |31 | 30 | 20 {26 | 27 | 26 | 25 | 26 | 29 | 22 | 24 | 20 | 19 | 18 |17 |16 


reserved 


ak aa eer eee 
Peset Ap a 
ceee e o epe a e es Ee 


reserved DCDC_CORE_CAL_SLP_STEP5 DCDC_CORE_CAL_SLP_STEP4 


ee 


DCDC_SLP_CTRL5 


Field Name Type Reset Description 
Value 
ite [RO foo [Reseved OOOO 
mso [RO foo [Reseved ooo 


DCDC CORE sleep calibration of step5 


DCDC _ CORE C |[9:5] RW 

AL_SLP_STEP5 

DCDC_CORE_C | [4:0] RW 0x17 DCDC CORE sleep calibration of step4 
AL_SLP_STEP4 


7.19.1.49 PWR_SEL 


Pe Ee cd 
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ype 


- T 


mme | eo [o [me [re |e aea 


PWR_SEL 


Field Name Type Reset Description 

Value 
mewa [ite] Ro [ow free CS 
se L CO N 


aie GENO_SW_ | [13] LDO Voltage Program Bits selection 
0: From EMM 
1: From Software Register 
LDO_GEN1_SW_ ] 
SEL 
-DOL RFO_SW_S 


LDO- VDD18_SW 


LDO-VDD28_SW = 
_SEL 
al 
E 


LDO Voltage Program Bits selection 
0: From EMM 
1: From Software Register 


LDO Voltage Program Bits selection 
0: From EMM 
1: From Software Register 


LDO Voltage Program Bits selection 

0: From EMM 

1: From Software Register 
- LDO Voltage Program Bits selection 


0: From EMM 
1: From Software Register 


LDO Voltage Program Bits selection 
0: From EMM 
1: From Software Register 


LDO- DCXO_SW 


LDO_EMMCCOR 
E SW_SEL 


LDO Voltage Program Bits selection 
0: From EMM 
1: From Software Register 


LDO_VDD25_SW 
_SEL 


LDO Voltage Program Bits selection 
0: From EMM 
1: From Software Register 


ak 
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DCDC_RF_SW_ | [5] LDO Voltage Program Bits selection 
SEL 0: From EMM 
1: From Software Register 
DCDC_GEN_SW | [4] LDO Voltage Program Bits selection 
SEL 0: From EMM 
1: From Software Register 


DCDC_MEM_SW | [3] LDO Voltage Program Bits selection 
SEL 0: From EMM 
1: From Software Register 


DCDC_ARM_SW LDO Voltage Program Bits selection 
_SEL 0: From EMM 
1: From Software Register 


DCDC_CORE_SL LDO Voltage Program Bits selection 
P_SW_SEL 0: From EMM 
1: From Software Register 


DCDC_CORE_N LDO Voltage Program Bits selection 
OR_SW_SEL 0: From EMM 


1: From Software Register 


7.19.1.50 PWR_XTL_ENO 


0x000000C4 PWR_XTL_ENO (0x00003000) PWR_XTL_ENO 


| Bit_f st | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 18 | 18 | 17 | 16 | 
nam = Ss a 


reserved 


n | ts | 14 | aa {2 [ta | tof |e | 746] s | 4 | | 2 | | | 
LD LD LD LD 


PWR_XTL_ENO 


Field Name Type Reset Description 
Value 


ema [FO foo [Reseed SOSC~S 
LDO_XTL_EN [15] LDO and DCDC can be controlled by external 
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ee device if this bit is set 
e GENO_EXT | [14] LDO GENO can be controlled by 
_XTLO_EN EXT_XTLO_EN(fron PAD) if this bit is set 
LDO_GENO_XTL | [13] LDO GENO can be controlled by 
1_EN XTL_BUF_EN1 (fron PAD) if this bit is set 
LDO_GENO_XTL | [12] RW 0x1 LDO GENO can be controlled by 
0_EN XTL_BUF_ENO(fron PAD) if this bit is set 
LDO_GEN1_EXT | [11] RW 0x0 LDO GEN1 can be controlled by 
_XTLO_EN EXT_XTLO_EN(fron PAD) if this bit is set 
LDO_GEN1_XTL | [10] LDO.GEN1 can be controlled by XTL_BUF_EN1 
1_EN (fron PAD) if this bit is set 
LDO_GEN1_XTL LDO GEN1 can be controlled by 
0_EN XTL_BUF_ENO(fron PAD) if this bit is set 
LDO_DCXO_EXT RW 0x0 LDO DCXO can be controlled by 
_XTLO_EN EXT_XTLO_EN(fron PAD) if this bit is set 
LDO_DCXO_XTL | [ 7] RW 0x0 LDO DCXO can be controlled by 
1_EN XTL_BUF_EN1 (fron PAD) if this bit is set 
LDO_DCXO_XTL RW 0x0 LDO DCXO can be controlled by 
0_EN XTL_BUF_ENO(fron PAD) if this bit is set 
LDO_VDD18_ EX | [5] RW 0x0 LDO VDD18 can be controlled by 
T_XTLO_EN EXT_XTLO_EN(fron PAD) if this bit is set 
LDO VDD18_XT 4 [ 4] RW 0x0 LDO VDD18 can be controlled by 
L1_EN XTL_BUF_EN1 (fron PAD) if this bit is set 
LDO VDD18-XT | [3] RW 0x0 LDO VDD18 can be controlled by 
LO_EN XTL_BUF_ENO(fron PAD) if this bit is set 
LDO_VDD28_EX | [2] RW 0x0 LDO VDD28 can be controlled by 
T_XTLO_EN EXT_XTLO_EN(fron PAD) if this bit is set 
LDO_VDD28_XT | [ 1] RW 0x0 LDO VDD28 can be controlled by 
L1_EN XTL_BUF_EN1 (fron PAD) if this bit is set 
LDO_VDD28_XT RW 0x0 LDO VDD28 can be controlled by 
LO_EN XTL-BUF_ENO(fron PAD) if this bit is set 


7.19.1.51 PWR_XTL_EN1 


Ten [a [oo [= [=] or [[s [=] =[= [allel ole 
[heme [TD nD 


reserved 


Type 
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PWR_XTL_EN1 


Field Name Type Reset Description 
Value 
ite [RO foo [Reseved Oooo 
m [RO [oo [Reseved oo 


LDO_RFO_EXT_ | [14] RW 0x0 LDO RFO can be controlled by 
XTLO_EN EXT_XTLO_EN(fron PAD) if this bit is set 
LDO_RFO_XTL1_ | [13] RW 0x0 LDO RFO can be controlled by 
EN XTL_BUF_EN1 (fron PAD) if this bit is set 
LDO_RFO_XTLO_ | [12] RW 0x0 LDO RFO can be controlled by 
EN XTL_BUF_ENO(fron PAD) if this bit is set 
LDO_WIFIPA_EX | [11] RW 0x0 LDO WIFIPA can be controlled by 
T_XTLO_EN EXT_XTLO_EN(fron PAD) if this bit is set 
LDO_WIFIPA_XT | [10] RW 0x1 LDO WIFIPA can be controlled by 
L1_EN XTL_BUF_EN1 (fron PAD) if this-bit is set 
LDO_WIFIPA_XT RW 0x1 LDO WIFIPA can be controlled by 
LO_EN XTL_BUF_ENO(fron PAD) if this bit is set 
LDO_SIM2. EXT _ RW 0x0 LDO SIM2 can be controlled by 
XTLO-EN EXT_XTLO_EN(fron PAD) if this bit is set 
UDO SIM2_XTL1 | [ 7] LDO SIM2 can be controlled by 
XTL_BUF_EN1 (fron PAD) if this bit is set 
LD SIM2_XTLO LDO SIM2 can be controlled by 
XTL_BUF_ENO(fron PAD) if this bit is set 
LDO_SIM1_EXT_ | [5] LDO- SIM1 can be controlled by 
XTLO_EN EXT_XTLO_EN(fron PAD) if this bit is set 
LDO_SIM1_XTL1 | [4] LDO SIM1 can be controlled by 
_EN XTL_BUF_EN1 (fron PAD) if this bit is set 
LDO_SIM1_XTLO | [3] RW 0x0 LDO SIM1 can be controlled by 
_EN XTL_BUF_ENO(fron PAD) if this bit is set 
LDO_SIMO_EXT_ | [2] RW 0x0 LDO SIMO can be controlled by 
XTLO_EN EXT_XTLO_EN(fron PAD) if this bit is set 
LDO_SIMO_XTL1 | [ 1] RW 0x0 LDO SIMO can be controlled by 
_EN XTL_BUF_EN1(fron PAD) if this bit is set 
LDO_SIMO_XTLO RW 0x0 LDO SIMO can be controlled by 
_EN XTL_BUF_ENO(fron PAD) if this bit is set 


7.19.1.52 PWR_XTL_EN2 


0x000000CC PWR_XTL_EN2 (0x00000000) PWR_XTL_EN2 


reserved 


Br | 31 | 30 | 20 | 28 | 27 | 26 | 25 | 26 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 
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C RO 
Peel P PPP PP) 
re ee eleh pe p [els [elata} fo 


. T 


A Simmer 


PWR_XTL_EN2 


Field Name Type Reset Description 
Value 
maa [RO foo [Reseved ooo 
msaa [RO [oo [Reseved ooo O 


LDO_VDD25_EX | [11] RW 0x0 LDO VDD25 can be controlled by 
T_XTLO_EN EXT_XTLO_EN(fron PAD) if this bit is set 
LDO_VDD25_XT | [10] RW 0x0 LDO VDD25 can be controlled by 

L1_EN XTL_BUF_EN1(fron PAD) if this bit is set 
LDO_VDD25_XT RW 0x0 LDO VDD25 can be controlled by 

LO_EN XTL_BUF_ENO(fron PAD) if this bit is set 
DCDC_RF_EXT_ RW 0x0 DCDC FF can be controlled by 
XTLO_EN EXT XTLO_EN(fron PAD) if this bit is set 
DCDC_RF_XTL1 | [7] RW 0x0 DCDC RF can be controlled by 

_EN XTL_BUF_EN1 (fron PAD) if this bit is set 


AA RW 0x0 DCDC RF can be controlled by 
XTL_BUF_ENO(fron PAD) if this bit is set 

xO_ EXT_XTLO_E | [5] XO can be controlled by EXT_XTLO_EN(fron 
PAD) if this bit is set 

XO_XTL1_EN [ 4] XO can be controlled by XTL_BUF_EN1 (fron 
PAD) if this bit is set 

XO_XTLO_EN [ 3] XO can be controlled by XTL_BUF_ENO(fron 
PAD) if this bit is set 

BG_EXT_XTLO_E | [2] Bandgap can be controlled by 

N EXT_XTLO_EN(fron PAD) if this bit is set 

BG_XTL1_EN [ 1] RW 0x0 Bandgap can be controlled by 
XTL_BUF_EN1(fron PAD) if this bit is set 

BG_XTLO.EN RW 0x0 Bandgap can be controlled by 
XTL_BUF_ENO(fron PAD) if this bit is set 
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7.19.1.53 PWR_XTL_EN3 


0x000000D0 PWR_XTL_ENS (0x00003000) PWR_XTL_EN3 


ESSE 2 ee ee ees) 
| Neve ee 


reserved 


PWR_XTL_EN3 


Field Name Type Reset Description 
Value 
ite [RO foo [Reseved OOOO 
m [RO [oo [Reseved ooo o 


DCDC_CON_EX | [14] RW 0x0 DCDC CON can be controlled by 
T_XTLO_EN EXT_XTLO_EN(fron PAD) if this bit is set 
DCDC_CON_XTL | [13] RW 0x1 DCDC CON can be controlled by 
1_EN XTL_BUF_EN1 (fron PAD) if this bit is set 
DCDC_CON_XTL | [12] RW 0x1 DCDC CON can be controlled by 
0_EN XTL_BUF_ENO(fron PAD) if this bit is set 
DCDC_WPA_EX_ | [11] RW 0x0 DCDC WPA can be controlled by 
T_XTLO_EN EXT_XTLO_EN(fron PAD) if this bit is set 
DCDC_WPA_XTL | [10] RW 0x0 DCDC WPA can be controlled by 
1_EN XTL_BUF_EN1 (fron PAD) if this bit is set 
DCDC_WPA_XTL RW 0x0 DCDC WPA can be controlled by 
0_EN XTL_BUF_ENO(fron PAD) if this bit is set 
DCDC_MEM_EX RW 0x0 DCDC MEM can be controlled by 
T_XTLO_EN EXT_XTLO_EN(fron PAD) if this bit is set 
DCDC_MEM_XT | [7] RW 0x0 DCDC MEM can be controlled by 
L1_EN XTL_BUF_EN1 (fron PAD) if this bit is set 
DCDC_MEM_XT RW 0x0 DCDC MEM can be controlled by 
LO_EN XTL_BUF_ENO(fron PAD) if this bit is set 
DCDC_GEN_EXT | [5] RW 0x0 DCDC GEN can be controlled by 
_XTLO_EN EXT_XTLO_EN(fron PAD) if this bit is set 
DCDC_GEN_XTL DCDC GEN can be controlled by 
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c XTL_BUF_EN{1 (fron PAD) if this bit is set 
DCDC _GEN_XTL | [3] DCDC GEN can be controlled by 

0 EN XTL_BUF_ENO(fron PAD) if this bit is set 
DCDC_CORE_E | [2] DCDC CORE can be controlled by 
XT_XTLO_EN EXT_XTLO_EN(fron PAD) if this bit is set 


DCDC_CORE_X | [1] RW 0x0 DCDC CORE can be controlled by 
TL1_EN XTL_BUF_EN1(fron PAD) if this bit is set 
DCDC_CORE_X RW 0x0 DCDC CORE can be controlled by 
TLO_EN XTL_BUF_ENO(fron PAD) if this bit is set 


7.19.1.54 32KLESS_CTRLO 


ce EEE ec 


reserved 


32KLESS_CTRLO 


Field Name Type Reset Description 
Value 
Gite [RO foo [Reseved OOOO 
m [RO foo [rewa CS 


RC_MODE_WR_ | [14] 0x0 RC_MODE write ack flag 
ACK_FLAG 


XO_LOW_CUR | [13] 0x0 DCXO sleep low current mode flag, active if 
FLAG DCXO falls into low current mode in chip sleep. 
XO_LOW_CUR_ | [12] RW 0x0 Force DCXO into low current mode RTC SET 
FRC_RTCSET 

XO _ LOW_CUR_ | [11] RW 0x0 Force DCXO into low current mode RTC CLR 
FRC_RTCCLR 


RC_MODE_WR_ | [10] RC_MODE write ack flag clear, high effective 
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Ci a rs 


XO LOW. CUR. Ta low current mode flag clear, high effective 
FLAG_CLR 

XO_LOW_CUR_ DCXO low current counter clear, high effective 
CNT_CLR 

LDO_DCXO_LP_ | [7] RW 0x0 Low power LDO_DCXO power down set in RTC 
PD_RTCSET 

LDO_DCXO_LP_ RW 0x0 Low power LDO_DCXO power down clear in RTC 
PD_RTCCLR 


SLP_XO_LOW_C |} [5] RW 0x0 DCXO low current mode enable in chip sleep 
UR_EN mode 


Teema fa |o Joo [hesena O OOOO 


XO_LOW_CUR_ Force DCXO into low current mode 
EN 


EXT_32K_PD External 32K crystal oscillator power down 


RC_32K_SEL [1] RW 0x0 32K clock select in 32K crystal removal option 
0: From XO 1: From RC 


RC_32K_EN o = [RW Joo | RC 32K oscillator enable 


7.19.1.55 32KLESS_CTRL1 


0x000000D8 32KLESS_CTRL1 
| Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 |16| 
pName Pee 


Type 


ee a 
| Reset [MORSE Sid ATCO PERN RCN RE a 
Pe ERE EE ae EE ER 
CON ee 


RC_MODE 


32KLESS_CTRL1 


Field Name Type Reset Description 
Value 


[sewed fena [RO [oo [Reeves o 


RC_MODE [15: 0] RW 0x0 RC 32K mode in battery drop case: 
16'h95A5: RC oscillator stop working. 
Others: RC oscillator keep working. 
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7.19.1.56 32KLESS_CTRL2 


Cen [slo] [= [7 [=] s[~[s[2[a [=] e] 
Tene 


reserved 


Type 


men RE EE a Ca ae 


XO_LOW_CUR_CNT_LOW 


ame 
Peel PP PP PPP PPP PPT yy 


32KLESS_CTRL2 


Field Name Type Reset Description 
Value 


Tena [ie] [RO [oo [Reed OOOO 


XO_LOW_CUR_ || [15: 0] 0x0 Low 16bits of DCXO low current mode counter to 
CNT_LOW indicate how long DCXO falls into this mode. 
The unit is 30.5us. 


7.19.1.57 32KLESS_CTRL3 


32KLESS_CTRL3 (0x00000000) 
| Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 |16| 
Name fee 


reserved 
Twe 
BS ee ae ee ae ae) 
i [isjjisjijujiojojs|zjejs|ajsje]ļijo 


XO_LOW_CUR_CNT_HIGH 


AOnEpCNpp000ONCONA 


32KLESS_CTRL3 


Field Name Type Reset Description 
Value 


emea [RO foo [asea ooo 
XO_LOW_CUR__ |[15:0] 0x0 High 16bits of DCXO low current mode counter to 
CNT_HIGH indicate how long DCXO falls into this mode. 
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er e ee 


7.19.1.58 AUXAD_CTL 


Ten [a [oo |= e] e e «l= [zl [mle] ev] 
C 


w S 
resa |o Jo e ee e e e ee 
Pe pe fee e eje ee e e eee life 


reserved 


oo S 


2 E E e 
Os Ee 


AUXAD_CTL 


Field Name Type Reset Description 
Value 
ite [RO foo [Reseved Oooo 
mn [RO [oo [Reseved ooo 


AUXAD_CURRE RW 0x0 Aux ADC current sense enable signal, active high 
NTSEN_EN 


AUXAD_CURRE_ | [5] RW 0x0 Aux ADC current source select signal: 
NTSEL 0: from white LED 
1: from band-gap 
AUXAD_CURRE | [4:0] RW 0x0 Aux ADC current control bits, 2.5uA/step, max 
NT_IBS current is 32*2.5=80uUA 
7.19.1.59 XTL_WAIT_CTRL 


Cen [a [so] [or [s [=] [= alm] el ol lo 
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Peset [MN Im OC 2 A 
a EE a 


-= Ho _ 


So ë OPAS 


XTL_WAIT_CTRL 


Field Name Type Reset Description 
Value 
ma [RO foo [Reseved OOOO 
AE E 


SLP p T-BUF_ P 26MHz crystal oscillator power down enable in 
deep sleep mode 


XTLEN | EN Rw foo | 26MHz crystal oscillator output enable 
ATEN go WAIT aS 26MHz crystal oscillator» wait cycles 


7.19.1.60 RGB_CTRL 


Cen [a [so] [=] [s [=] =[= [x [lolol 7], 
[heme [TD nO 


reserved 


7 


oa oo = CCC 


RGB_CTRL 
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ame |e | ee ice | ete 
Value 

reserved femea [RO OO [aese OOo 

freseved [ital [RO foo [aese OOOO y S 


IB_TRIM_EM_SE | [11] RW 0x1 Internal resistor for sink current calibration bit 
L selection 

0: From Software Register 

1: From Ememory 


eena foa [RO Joo [reem OOOO 


RGB_V [8:4] RW 0x0 RGB driver current control bit. 32 steps. 
Min current: 1.69mA (“00000”) 
One step is 0.84mA 
eseve fa [RO foo fase OOS 


SLP_RGB_PD_E |} [2] RW 0x1 RGB driver power down enable in chip deep sleep 
N mode 

RGB_PD_HW_E RGB driver hardware power down enable 

N 


RGB_PD_SW to [Rw joi | RGB driver soft power down 


7.19.1.61 WHTLED_CTRL 


Con [a [|] [ees] aeea e re or e 


reserved 


< IB_TRIM WHTLED_V 


| Type | 


a ee a ee 
O TT Te Tete to dt Pep 


WHTLED_CTRL 


[Fieidwame | en | Type [Reset] Desorption 


V.0.98 Spreadtrum Communications, Inc., Confidential and Proprietary 477 of 513 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GPSPREADTRUM SC2723G Device Specification 


NS SC 
rte) [RO [oo [Reeves SCS 
IB_TRIM [15: 9] [RW  |ox40 | Internal resistor for sink current calibration bit. 


WHTLED_ SERIE a a a White LED series application enable 
S EN 


eee PD_SE | [ 7] White LED driver power down control selection 
0: From Software Register 
1: From Hareware Auto Control 


WHTLED_V [ 6: 1] White LED current control bit. 64 steps. 
Min.current: 5mA (“000000”) 
One step is 0.625mA 
WHTLED_PD RW 0x1 White LED driver power down 
“1” power down 
“0” enable 
PWM signal when WHTLED_V<5:0> = 6’b0 
Min current: 0.156mA 
One step is 0.156mA 


7.19.1.62 KPLED_CTRL 


B “| 31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 25 | 22 | 24 [20 | 19 | 19 | 17 | 16 | 
| Name | reserved 


eS 9 | 
| Reset [| AON Ro En a a 
LS ea ee i es ee ee 


- KPLED_V LDO_KPLED_V 


Type PATOS i I 


KPLED_CTRL 


Field Name Type Reset Description 
Value 


CO 
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KPLED_V [15:12] | RW 0x0 KPLED driver current control bit. 16 steps 
Min current: 5mA (“0000”) 
Max current: 80mA(“1111”) 


KPLED_PD [11] KPLED driver power down 


KPLED_PULLDO | [10] RW 0x0 Keypad LED pull down enable signale, high 
WN_EN effective 


SLP_LDOKPLED aS KPLED LDO sleep power down enable 
_PD_EN 


| LDO_KPLED_PD | a ee ae KPLED LDO power down signal 
LDO_KPLED_V [7:0] 0xD2 KPLED LDO program bits: 
8'b0 as 1.2V output, 10mV/step 
Default output 3.3V 


7.19.1.63 VIBR_CTRLO 


| Bit |31 | 30 | 29 |28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 19 | 17 | 16 
| Name | reserved 


DR > ee eeGeres pais es 
[Reset | och [alo fe |e fotos |e} ots [ede lo] a | 
Se Ee ee A 


CUR_DRV 
-= K B 


ES EAM 
cc āna O ë O O0 


VIBR_CTRLO 


Field Name Type Reset Description 
Value 
piste [RO foo [Reeves CS 
maa [RO foo [Reseed 


CUR_DRV_CAL_ | [13:12] | RW 0x0 Current driver calibration channel select signal 
SEL 00: no output 

01: no output 

10: VIBR cal 

11: KPLED cal 


VER PULLDOW [T] 
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[NEN 


es ee 
eee Cee Vibrator LDO sleep power down enable 


TDO VIBR PD | VIBR_PD e ee VIBR LDO power down signal 
LDO_VIBR_V [7:0] 0xB4 VIBR LDO program bits: 
8'b0 as-4.2V output, 10mV/step 
Default output 3.0V 


7.19.1.64 AUDIO_CTRLO 


Cen [os [so] [=] [x [|=] = [= [a [mle] elo] o, 
Teme 


= 


à N EN 
Type 


AUDIO_CTRLO 


Field Name Type Reset Description 
Value 


Tena ena [RO foo [Reseed o 


AUD_SLP_APP_ | [15] RW 0x0 audio sleep reset eanble . 

RST_EN 0: chip_deep_slp can not effect the audio 
1: chip_deep_slp can reset clk_aud_hbd and 
clk_aud_hid domain 


feseved [anal [RO [oO reens OOOO 


CLK_AUD-HBD_ | [12: 8] clk_aud_hbd divider 
DIV 


feseved firs [RO Joo [reem O 


CLK_AUD_LOOP | [4] RW 0x0 Whether Adie audio controller use inverse of 
_INV_EN clk_aud_loop 
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0: No 
a ee 
CLK_AUDIF_TX_ Whether Adie use inverse of clk_audif to sample 
Ddie tx data 
0: No 
1: Yes 


CLK_AUDIF_RX_ Whether Adie use inverse of clk_aud6m5 to send 
INV_EN rx data to Ddie 


0: No 


1: Yes 
CLK_AUD_6P5M Whether Adie audio controller use inverse of 
_TX_INV_EN clk_aud6m5 in tx path 

0: No 

1: Yes 
CLK_AUD_6P5M Whether Adie audio controller use inverse of 
_RX_INV_EN clk_aud6m65 in rx path 

0: No 

1: Yes 


7.19.1.65 AUDIO_CTRL1 


Cen [a [|= [=] or [ [== [= [aml ol ello, 
Teme 


Type 


Ta — 


w| e Od 


AUDIO_CTRL1 


Field Name Type Reset Description 
Value 


CO 


esemes [use [ro Joo [ree i 


IMPD_ADC_SOF | [7] RW 0x0 Audio impd adc soft reset 
T_RST 
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HEAD_INSERT_ RW 0x0 EIC[5] input select 
EIC_EN 0: AUDIO_HEAD_INSERT2 
1: AUDIO_HEAD_INSERT 


AUDIO_CHP_CL | [5] RW 0x0 AUDIO_CHP_CLK divide enable 

K DIV EN 

AUDIO_CHP_CL | [ 4: 0] AUDIO_CHP_CLK divide parameter 
K_DIV 


7.19.1.66 CHGR_CTRLO 


fe EEE Ee ce 
Teme o 


reserved 


HGR_EN 
reserved CHGR_CV_V e S V reserved 
Type 


E 
OA Oo OOONON D 


CHGR_CTRLO 


Field Name Type Reset Description 
Value 


CHGLDO_DIS [15] RW 0x0 Disable LDO mode when no battery insert 
"0": enable LDO mode when a) VBAT>2.05V, 
&& ) no battery insert, && c)CHGR_ON=1 
"1": disable LDO mode, keep charge mode when 
no battery 


feseves [aval [RO Joo freen OOOO 


CHGR_CV_V [11: 6] a on battery sense DAC (CC-CV trans-point 
control) 


CHGR_END_V [ 5: 4] Charger battery charging end voltage 
00: Vend=4.2V 
01: Vend=4.3V 
10: Vend=4.4V 
11: Vend=4.5V 


ema fen [RO foo [Resenes SSC 
eneo [io [RW [oo | Charger powerdown | 
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7.19.1.67 CHGR_CTRL1 


fe EE ee 
[ome [TDD a 


reserved 


D me CHGR_CC_| VBAT_OVP_V VCHG_OVP_V 
ed 


CHGR_CTRL1 


Field Name Type Reset Description 
Value 
ite [RO foo [Reseved ooo 
m [RO [oo [Reseved ooo o 


CHGR_CC_I [14:10] | RW 0x0 CC mode charging current 
00000:300mA 00001 : 350 
00010: 400mA 00011 : 450 
00100: 500mA 00101 :550 
00110: 600mA 00111: 650 
01000: 700mA 01001: 750 
01010: 800mA 01011: 850 
01100: 900mA 01101: 950 
01110: 1000mA 01111: 1050 
10000: 1100mA 10001: 1150 
10010: 1200mA 10011: 1250 
10100: 1300mA 10101: 1350 
10110: 1400mA 10111: 1500 
11000: 1600mA 11001: 1700 
11010: 1800mA 11011: 1900 
11100: 2000mA 11101: 2100 
11110: 2200mA 11111: 2300 
Default5’bO 


VBAT_OVP_V control bits of over voltage protection for VBAT. 
When VBAT is above some level set by these 4 
bits, charger power down and VBAT_OVI 
becomes high. 

0000: 4.25V(protection voltage) 
0001: 4.275V 
0010: 4.3V 
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: 4.375V 
:4.4V 
: 4.425V 
4.45V 
: 4.475V 
:4.5V 
: 4.525V 
:4.55V 
: 4.575V 
:4.6V 
: 4.625V 
Default4’ b0 
VCHG_OVP_V [5:0] RW control bits of over voltage protection for VCHG. 
When VCHG is above some level set by these 6 


bits, charger power down and CHGR_OVI 
becomes high. 

000000: 5.6V(protection voltage) 
000001: 5.7 V 

000010: 5.8V 
000011: 5.9V 

000100: 6.0V 
000101: 6.1V 

000110: 6.2V 
000111: 6.3V 


001000: 6.4V 
001001: 6.5V 


001010: 6.6V 
001011: 6.7V 


001100: 6.8V 
001101: 6.9V 
001110: 7.0V 
001111: 7.1V 
010000: 7.2V 
010001: 7.3V 
010010: 7.4V 
010011: 7.5V 
010100: 7.6V 
010101: 7.7V 
010110: 7.8V 
010111: 7.9V 
011000: 8.0V 
011001: 8.1V 
011010: 8.2V 
011011: 8.3V 
011100: 8.4V 
011101: 8.5V 
011110: 8.6V 
011111: 8.7V 
100000: 8.8V 
100001: 8.9V 
100010: 9.0V 
100011: 9.1V 
100100: 9.2V 
100101: 9.3V 
100110: 9.4V 
100111: 9.5V 
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101000: 9.6V 
101001: 9.7V 


101010: 9.7V 


111111: 9.7V 
Default 6’b001110 


7.19.1.68 CHGR_CTRL2 


Cen [os [so] [=] [= [s[~]=[= alm] ol ol oo 


reserved 


eS DP wi, ITE 
reserved = 


S0 = Eso NcmeCxecry 


CHGR_CTRL2 


omamme dS rd o en 
Value 

Chgr_int enable after CHG_DET_DONE 

esenea nes [RO foo fesem ooo 


[eren osc Prei [mc foo foreros 


CHGR_ITERM : : 2] w CHGR_ITERM 
Rw foo | Charger CC mode enable, high effective 
RECHG Rw joo | Charging software start up flag, high effective 


7.19.1.69 CHGR_DET_FGU_CTRL 


Cen [= [so] [=] orl [l=] == [x [mello] 
rame 
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[= RO 
Peel PPP PPP PPP, 
aE ACS RLY ECC EN CS eaa 


- reserved E SD_ CLK P reserved 


oo rw | ope | ew | ew 
of ODO. ë PA 


CHGR_DET_FGU_CTRL 


Field Name Type Reset Description 
Value 
EE CONUN 


FGUA_ SOFT_RS a FGU ANA soft reset 


LDO_FGU_PD [12] LDO FGU power down control 
0: Normal Mode 
1: Power Down Mode 


feseved [fires] [RO Joo [resene OOOO 


SD_CHOP_CAP_ a Te NM ADC chop enable 
EN 


SD_CLK_P [ 7: 6] ADC clock programming bits 


SD_DCOFFSET_ ADC offset calibration enable 
EN 


SD_CHOP_EN ADC chop function enable 
ea [RO [Oo [Reema CS 
0x0 


DP DM to auxADC select signal: 
“0”: switch off, no DP/DM to auxADC 


DP_DM_AUX_EN | [ 1] RW 
“1”: switch on, DP/DM to auxADC 
DP_DM SW_EN RW 0x0 The DP DM path switch enable 
“1” switch on, charger detect disable 
“0” switch off, charger detect enable 


7.19.1.70 CHGR_STATUS 


CHGR_STATUS (0x00000000) 
| Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 |16 | 
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CH CH 
G_ 
DE 

reserved 


| Type | 


CHGR_STATUS 


Field Name Type Reset Description 
Value 
a a E 
a Ce E 


oe DET _DON Ga al Charging detect done after charger insert once 


The output of the comparator of DCD detection or 
SDP/NON-DCP detection 


“1” means DCD pass when doing DCD, 
or SDP if CHG_DET=0 

“0” means DCD fail when doing DCD, 

or NON-DCP if CHG_DET=0 


The output of the comparator of DCP_DET loop 
“4” means DCP if CHG_DET is “1” 
“0” means CDP if CHG_DET is “1” 


The output of the comparator of CHG_DET loop 
“1” DCP or CDP 
“0” SDP or NON-DCP 


SDP_INT Charging port of SDP status 
“1” Charging port is SDP 
“0” Charging port is not SDP 


DCP_INT Charging port of DCP status 
“1” Charging port is DCP 
“0” Charging port is not DCP 


CDP_INT Charging port of CDP status 
“4” Charging port is CDP 
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ee 


“ae CV_STAT | [4] Flag when charging current below some 
level(0.5*full current) in CV mode 
High effective 

CHGR_ON Charger voltage ready indicator, high effective 
When VCHG<4.3V: “0” 
When VCHG>4.5V: “1” 

CHGR_INT Charger present indicator, high effective 
When VCHG<3.3V: ”0” 
When VCHG=3.5V: ”1” 


VBAT_OVI VBAT over voltage(programmable) flag 
When VBAT higher than some voltage set by 
VBAT_OVP_V<3:0> and lasts 2mS, 
VBAT_OVI="1” 
The hysteresis voltage is 25mV. 

VCHG_OVI VCHG over voltage(programmable) flag 
When VCHG higher than some voltage set by 
VCHG_OVP_V<5:0> and lasts 2mS, 
CHGR_OVI="1” 
The hysteresis voltage is 600mV. 


7.19.1.71 MIXED_CTRLO 


0x00000118 MIXED_CTRLO (0x00000300) MIXED_CTRLO 


Br | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 |23) 22 | 24 | 20 | 19 | 18 | 17 | 16 | 
name = 


reserved 
Type 


OV 
ER cae e OVLO_CAL OVLO_V OVLO_T 


A ES 


MIXED_CTRLO 
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Field Name Type Reset Description 
Value 


feseves Sema [RO foo [remna S 


PTEST_PD_RTC | [15] RW 0x0 PTEST PD mode set 
SET 
DCDC_V_CTRL_ | [14] RW 0x0 1'b0: Non-linear DCDC control 
MODE 1'b1: Linear DCDC control 
LDO_RAMP_EN | [13] LDO soft start enable 

"0" disable 

"1" enable 


BG_LP_EN [12] Band-gap low power mode enable 
“0”: low power mode disable 
“1”: low power mode enable 
VBAT_CRASH_V | [11:10] | RW 0x0 Battery crash voltage level setting: 
00: 1.9V (default) 
01: 2.2V 
10: 2.3V 
11:2.5V 


OVLO_EN RW 0x1 Over voltage locked-out enable (high effective) 
Default “1” 
OVLO_CAL [8:4] Over voltage locked-out calibration bit, cover +/- 
10% 
= : RW 0x0 


Over voltage locked-out detecting time 
00 : 4.8V (default) 

01: 5.0V 

10: 4.6V 

11:4.2V 


Over voltage locked-out detecting time 
00 : ims (default) 

01.:0.5ms 

10: 0.25ms 

11:2ms 


7.19.1.72 MIXED_CTRL1 


0x0000011C MIXED_CTRL1 (0x0000F000) MIXED_CTRL1 


Br | 31 | 30 | 29 | 28 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 
nam = 


reserved 


THM 
XOSC32K_CTL BATON_T z -CAL_ 
L SEL 
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AG 
= 


| Type | 


MIXED_CTRL1 


Field Name Type Reset Description 
Value 
XOSC32K_CTL [15:12] 32K crystal osillator control bits for startup current 


Control bit of de-glitch time for battery remove 
"00" 32us "01" 64us "10" 128us "11" 
no de-glitch default"00" 

BATDET LDO S RW 0x0 LDO output selection 
EL "0" select LDO1 (default) 
"1" select LDO2 


THM_CHIP_PD_. 0x0 THM chip power down flag 
FLAG 

THM_CHIP_PD_ | [7] RW 0x0 THM chip power down flag clear 
FLAG_CLR 


THM_CAL_SEL [ 6: 5] THM calibration to auxADC select signal 


THM_AUTO_PD_ THM auto power down enable 
EN 


[nr peeveen [io | [RW |oo -| merupt debug enee = 


7.19.1.73 SWRST_CTRL 


Con [oo|er e esee ea e s re or e 


reserved 
Type 


POR_RTC = = = a S SW_RST_PD_THRESHOL 
| = reserved D 
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| Type | 


SWRST_CTRL 


Field Name Type Reset Description 
Value 
POR_RTC_PD = power down of a reset block 
"0" enable 
"1" power down 
POR_RTC_| [14:13] el E 4 E |Controiot AYJ = 
SW_RST_GEN1_ | [12] Software reset LDO_GEN1_PD enable when 
PD_EN global reset valid 
SW_RST_GENO_ | [11] Software reset LDO GENO PD enable when 
PD_EN global reset valid 
EXT_RSTN_PD_ | [10] RW 0x0 Software reset certain power enable when 
EN ext_rstn valid 
PB_7S _RST_PD RW 0x0 Software reset certain power enable when 
_EN pb_7s_rst valid 
SW_RST_EMMC RW 0x0 Software reset LDO_EMMCCORE_PD enable 
CORE_PD_EN when global reset valid 
KEY2_7S_RST_E Default One-key reset mode 
N 
WDG_RST_PD_ RW 0x0 Software reset certain power enable when 
EN wdg_rst valid 


feseved [fsa [RO Joo |Resovea OOO OoOO O 


SW_RST_PD_TH | [3:0] RW 0x0 reset LDO to normal mode threshold time 
RESHOLD 2ms/step,default 2ms 


7.19.1.74POR_RST_MONITOR 


Cen [a [|e] ees] eea e o re or e 


reserved 
Type 


en ges fiis fas fre ro ee ee ea ee e 
[Name | PORS NONTOR S 


POR_RST_MONITOR 


ef OC—OCOCCCCC~*d 
Pell PPP PPP PPP PPP Ty 
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POR_RST_MONITOR 


Field Name Type Reset Description 
Value 


EOE RST_MONI T 0] Of fee fie oR eane erea When POR reset active, this register is reset to 0 


7.19.1.75 WDG_RST_MONITOR 


Cen [oo| [e] [e es [ea e e a l e e e e 
eme a 


reserved 
wef CdS 
Pest [oo [onde Po fo tools foto fota feta o| 
i [as | a kim] 2 [af iole |e [7] 6s] 43] 2x [0 | 


WDG_RST_MONITOR 


ese o o e e e e e e ee 


WDG_RST_MONITOR 


Field Name Type Reset Description 
Value 


Tena ema ro foo [reem O 


WDG_RST_MON |] [15: 0] When WDG reset active, this register is reset to 0 
ITOR 


7.19.1.76POR_PIN_RST_MONITOR 


0x0000012C POR PIN_RST_ MONITOR (0x00000000) iia rea 


Par [a oes [Te eyes ee ee 
CS EE eee 


reserved 


Se aaa 
Peset [RC ES Smt ARC Rca S/o | Oa Go 
ceee ee ee 


POR_PIN_RST_MONITOR 
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eel PPP PPP PP PPP Pp 


POR_PIN_RST_MONITOR 


Field Name Type Reset Description 
Value 


POR_PIN_RST_ | [15: 0] When eet Se EXT_RST active, this register is 
MONITOR reset to 0 


7.19.1.77 POR_SRC_FLAG 


Ten [a [so] [=] or [x [=] mle [alm] ol ola 


reserved 


POR_SRC_FLAG 


POR_SRC_FLAG 


Field Name Type Reset Description 
Value 


SEE 


BOR. SW_FORCC) SW_FORC os Setting this bit could disable the 1S debouncing 
time of power key after boot. 


Enea SRG_FLAG a 0] Power on source flag: 
[0]: Debounced PBINT signal, set when PBINT=0 
>50ms, clear when PBINT=1>50ms. 
[1]: PBINT initiating power-up hardware flag, set 
when PBINT=0>1s, clear after power down. 
[2]: Debounced PBINT2 signal, set when 
PBINT2=0 >50ms, clear when PBINT2=1>50ms. 


V.0.98 ~~ Spreadtrum Communications, Inc., Confidential and Proprietary 493 of 513 Spreadtrum Communications, Inc., Confidential and Proprietary 493 of 513 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GYSPREADTRUM SC2723G Device Specification 


[3]: PBINT2 initiating power-up hardware flag, set 
when PBINT2=0>1s, clear after power down. 

[4]: Debounced CHGR_INT signal, set when 
VCHG=1 >50ms, clear when VCHG=0>50ms. 
[5]: Charger plug-in initiating power-up hardware 
flag, set when VCHG=1>1s, clear after power 
down. 


[6]: RTC alarm initiating power-up hardware flag 
[7]: Long pressing power key reboot hardware 
flag, set when 
PBINT=0>PBINT_7S_THRESHOLD, clear after 
power down. 

[8]: PBINT initiating power-up software flag, set 
when PBINT=0>1s, clear by pbint_flag_clr. 


[9]: PBINT2 initiating power-up software flag, set 
when PBINT2=0>1s, clear by pbint2_flag_clr. 
[10]: Charger plug-in initiating power-up software 
flag, set when VCHG=1>1s, clear by 
chgr_int_flag_clr. 

[11: External pin reset reboot software flag, set 
when EXTRSTN=0>30ms, clear by 
ext_rstn_flag_clr. 

[12]: Long pressing power key reboot software 
flag, set when 
PBINT=0>PBINT_7S_THRESHOLD, clear by 
pbint_7s_flag. 

[14:13]: Reserved 


7.19.1.78POR_7S_CTRL 


0x00000134 POR_7S_CTRL (0x00000165) POR_7S_CTRL 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 2a) 24 | 20 | 19 | 18 | 17 | 16 | 
name = 


reserved 


PBINT_7S_RST_THRESH 


reserved OLD 


POR_7S_CTRL 


[Fieiawame | Bt | Type | Reset | Deserpton | 
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C O 
ea fora o fo pe o ooo 


PBINT_7S_FLAG 2 Write 1’b1 to this bit will clear pbint_7s_flag. 
_CLR 

EXT_RSTN_FLA | [14] RW 0x0 Write 1’b1 to this bit will clear ext_rstn_flag. 
G_CLR 

CHGR_INT_FLA |} [13] RW 0x0 Write 1’b1 to this bit will clear chgr_int_flag. 
G_CLR 

PBINT2 FLAG C | [12] Write 1’b1 to this bit will clear pbint2_flag. 
LR 

PBINT_FLAG CL | [11] Write 1’b1 to this bit will clear pbint_flag. 

R 


feseved [oss] [RO Joo [Reseed OOOO 


PBINT_7S_RST_ RW 0x1 set 1'b1 to support 30ms short software reset 
SWMODE mode. 


PBINT_7S_RST_ | [7:4] RW 0x6 The power key long pressing time threshold: 
THRESHOLD 0,1:2S 

2:35 

3:45 

15: 16S 


feseved fia [RO Joo [Reseda SSS 


PBINT_7S_AUTO | [ 2] RW 0x1 RTC register PBINT_7S AUTO_ON_EN 
_ON_EN 

PBINT.7S_RST_ | [1] RW 0x0 Disable the hardware reset of power key long 
DISABLE pressing. 

PBINT_7S_RST_ for FW LEN set 1'b1 to support hardware reset mode. 
MODE 


7.19.1.79 HWRST_RTC 


Cen [a [|= le] lesa] s]an] eo] [7 [ol 
[ene a 


reserved 
Type 


El RE Ea Ee Ee Ee 


HWRST_RTC_REG_STS HWRST_RTC_REG_SET 


HWRST_RTC 


[FieidNeme | en | Type | resa | Desenpron ——=*d 
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a 


HWRST_RTC_R : 5: 8] 0x0 RTC status register, set by HWRST_RTC_SET. 
EG_STS 

HWRST_RTC_R | [7:0] RW 0x0 Software set this register to test VBAT and RTC 
EG_SET power status. 


7.19.1.80 CHIP_ID_LOW 


Ten Ja [|= [m=] [%[ [sls [la [mle] [7] 
Teme ee 


reserved 
rve 
Pest | o | ofofjofoefļofofoefofjoefoefofofoefofo 
i f[is||isjijujiojojse|zjefjs|ajsje]ijo 


CHIP_ID_LOW 


me | e e ASĀ o 
E Vo We Te fo fo fo] Jo fe eo] o | od | | 


CHIP_ID_LOW 


Field Name Type Reset Description 
Value 
ere [ro [oo [Reeves Oooo 
CHIP_ID_ LOW | [15:0] [RO — | 0xA000 | CHIP ID low 16 bits 


7.19.1.81 CHIP_ID_HIGH 


Ten Ja [o|o e] ea aeea [7] 
rame | 


reserved 


a ae ees 
| Reset || EI Mappa ACN Sea | A AR AR 
[ed EE he e ee Ee 


CHIP_ID_HIGH 


ame 
Preset [> 


CHIP_ID_HIGH 
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Field Name Type Reset Description 
aaa 


CHIP_ID_HIGH T 0] a 0x2723 De high 16 bits 


7.19.1.82 ARM_MF_REG 


Cen [a [so] [=] [ls [a= [= [allel oll, 
Cem [we 


reserved 
rve 
Pest [oo [fo [oo fo [oo foto foto foto iota ola lo 
i fisj|isjijujiojojs|zjefjs|ajsje]ijo 


ARM_MF_REG 


AHppnp0000O00ONOEAA 


ARM_MF..REG 


Field Name Type Reset Description 
Value 
pine [RO [ow [Ree Oooo 
ARM_MF_REG [15: 0] Reserved register 


7.19.1.83 ARCH_EN 


Ten Ja [oo] [=] o] [=] == [a [melo [7], 
Teme 


reserved 
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ARCH_EN 


Field Name Type Reset Description 
Value 


feseves Sema [RO [oo [Reseed O ooo 


Feseved [nsn [RO Joo [ree OOOO 
amonen [to (aw Joa |Pokanenae O 


7.19.1.84MCU_WR_PROT_VALUE 


Ten [To [so] [ [or [x] [=] == [alm] ol ol ole) 


reserved 
Type 


aS a 

Peset EN EA afc ei 

EE a Ea | 
MC 


MCU_WR_PROT_VALUE 


MCU_WR_PROT_VALUE 


Field Name Type Reset Description 
Value 


Tena fema o foo [ren o 


MCU_WR_PROT | [15] Arch_en write protect bit status. 
When MCU_WR_PROT_VALUE==15'h3c4d, 
the bit is "1",else "0" 


MCU_WR_PROT | [14:0] | WO 0x0 Arch_en write protect value 
_ VALUE 


7.19.1.85 PWR_WR_PROT_VALUE 


Ten [fo [ [= [7 [[s[~[= [2 [alm] el el] 


reserved 
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= RO 

Peel PP PP PPP) PP Ppp, 

Pen Jejel elne eee leii eei fo 
PW 


PWR_WR_PROT_VALUE 


PWR_WR_PROT_VALUE 


Field Name Type Reset Description 
Value 


ena Jena [RO foo [reen o 


PWR_WR_PROT | [15] All power which default on write protect bit status. 
When PWR_WR_PROT_VALUE==15'h6e7f, 
the bit is "1",else "0" 


PWR_WR_PROT | [14:0] | WO 0x0 Arch_en write protect value 
_VALUE 


7.19.1.86 SMPL_CTRLO 


Ten [os [so] [=] or [s [=] =[= [a [mol oll, 
[heme [PDD 


Pee 
Ed EN ce 
Pen fsfufofelnfolelel7fol[s[«]>]2| fo] 


SMPL_MODE 


Pee PPP PPP PPP PPP 


reserved 


SMPL_CTRLO 


Field Name Type Reset Description 
Value 


emna foa [RO [oo [ree 
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[15:13]: SMPL timer threshold 


[12:0]: SMPL enable 
13'h1935: enable 
Others: disable 


7.19.1.87 SMPL_CTRL1 


0x00000158 SMPL_CTRL1 (0x00000000) SMPL_CTRL1 


Br | 31 | 30 | 20 | 28 | 27 | 25°}, 28 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 
name SSS 


reserved 


reserved 


SMPL_CTRL1 


Field Name Type Reset Description 
Value 


ena fena foo [Reeve o 


SMPL_PWR_ON | [15] 0x0 Set once SMPL timer not expired. 
_FLAG 

SMPL_MODE W| [14] 0x0 Set once SMPL mode write finish 
R_ACK_FLAG 


SMPL_PWR_ON ] [13] WC 0x0 Clear SMPL_PWR_ON_FLAG 
_FLAG_CLR 

SMPL_MODE_W | [12] WC 0x0 Clear SMPL_MODE_WR_ACK 
R_ACK_FLAG_C 

LR 


SMPL_PWR_ON |[11] [RO | 0x0 | Set once SMPL timer not expired, 
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SET O O OO O Ee 
fom [RO [oo fe O 


SMPL_EN oo [Ro foo | SMPL enable indication 


7.19.1.88 RTC_RSTO 


C [a [oo [ =|] |e a eea e e 


reserved 
E OCSCSCi*S 
Pest | of ofofjofofofofoefofjofoefofofofofo 
i fisjjisjijujiojojse|zjefjs|ajsje]ijo 


RTC_CLK_FLAG_SET 


Ede ee Ce 


RTC_RSTO 


Field Name Type Reset Description 
Value 


Tena ema [RO [oo [Reseed O 


RTC_CLK_FLAG | [15:0] RTC register flag 
_SET 


7.19.1.89 RTC_RST1 


Cn EE Ec 


reserved 


Type 


Sie RE ae ae er e e aa Ae 


| Name | RTC_CLK_FLAG_CLR 


RTC_RST1 
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Field Name Type Reset Description 
Value 


Tena [eine] [RO foo [Reseed S 


RTC_CLK FLAG | [15: 0] RTC register flag 
_CLR 


7.19.1.90 RTC_RST2 


Ten [= [so] [=] [s [= =[= [x [mol ol], 


reserved 


tee [oO 
os Ee cc 
Pen fsfufofelnfolelel7f>[s[«]>]2|: iel 


RTC_CLK_FLAG_RTC 


ame 
ef SCO OS 
Peel PPP PPP PPP PPP PP 


RTC_RST2 


Field Name Type Reset Description 
Value 


Tena [eine] [RO [oo [reena O 


RTC_CLK_FLAG | [15: 0] 0x0 RTC register flag, reset by RTC_RST, default is 
_RTC 16'hA596 


7.19.1.91LDO_SHPT_PD1 


Cen [a [oo] [=] or [ [l=] == alm] el ol oo 
[home [DDD ASU 


reserved 


- T 
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yyy ee s s f i 
nI Sooo ooo 


LDO_SHPT_PD1 


Field Name Type Reset Description 
Value 
ite] [RO [ow frema CS 
msaa [RO foo [Reseed 


LDO_USB_SHPT | [12] LDO short protection power down 
_PD 

LDO_DCXO_SHP | [11] LDO short protection power down 
T_PD 

LDO_WIFIPA_SH | [10] RW 0x0 LDO short protection power down 
PT_PD 

LDO VDD25_SH RW 0x0 LDO short protection power down 
PT_PD 

LDO_VDD28_SH RW 0x0 LDO short protection power down 
PT_PD 

LDO SDIO SHP LDO short protection power down 
T_PD 

LDO_SDCORE_S RW 0x0 LDO short protection power down 
HPT_PD 

LDO_EMMCCOR | [ 5] RW 0x0 LDO short protection power down 
E SHPT_PD 

LDO_SIM2_SHP LDO short protection power down 
T_PD 

LDO SIM1_SHP LDO short protection power down 
LDO SIMO_SHP Kyo e LDO short protection power down 
LDO_CAMMOT_ | [1] LDO short protection power down 
SHPT_PD 

LDO_CAMA_SHP ee ae LDO short protection power down 
T_PD 


7.19.1.92LDO_SHPT_PD2 


0x0000018C LDO_SHPT_PD2 (0x00000000) LDO_SHPT_PD2 


Br | 8 }-a0 | 20 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 
name = 


reserved 
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cae EE 


i T 


D D PD PD 
w|) o o e o e e ee 


LDO_SHPT_PD2 


Field Name Type Reset Description 

Value 
fresened [ert] [RO [ow [Reeva OOOO i 
Ea SC 


LDO_ RFO_SHPT jee ie | LDO short protection power down 
LDO_GEN1_SHP ee LDO short protection power down 
T_PD 

LDO_GENO_SHP | [ 5] LDO short protection power down 
T_PD 

LDO_CAMD_SH [ 4] RW 0x0 LDO short protection power down 
PT_PD 

LDO_VDD18_SH | [3] RW 0x0 LDO short protection power down 
PT_PD 

LDO_CAMIO_SH | [ 2] RW 0x0 LDO short protection power down 
PT_PD 

LDO_KPLED_SH | [1] RW 0x0 LDO short protection power down 
PT_PD 

LDO_VIBR_SHP iC | er" LDO short protection power down 
T_PD 


7.19.1.93 BATDET_CUR_CTRL 


0x00000190 BATDET_CUR_CTRL (0x00000000) BATDET_CUR_CTRL 


E fen 2s eas ee eae ee eee ees) 


reserved 


ype 


Eo 
Peset PEKSA Ea 
cme eo eiaj e es eae 


reserved TD BATDET_CUR_I 
ET_ 
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BATDET_CUR_CTRL 


Field Name Type Reset Description 
Value 
ite [RO foo [Reseved ooOOooSOSSS 
com e ooe 


a RE CURE | [4] current mode enable 
"0" disable (default) 
"1" enable (deteul 

BATDET_CUR_| | [3:0] set current level in current mode 5uA~80uA, 
15steps 


7.19.1.94 RTC_CLK_STOP 


RTC_CLK_STOP (0x00000010) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
pName Ped O 


reserved 


Peel PPP PPP) ppp 
re fs[ulolatnfofetsttelsfelsta}i lo 


- = oo 


-E 
EEE EEE 


RTC_CLK_STOP 


Field Name Type Reset Description 
Value 


CZ 
eseme [usa [Ro foo [ree SS 
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RTC CLK_STOP | [7] 0x0 rtc time over thresthold value 
_FLAG 


RTC_CLK_STOP RW 0x10 set reset rtc cnt time,default 16s 
_ THRESHOLD 


7.19.1.95 VBAT_DROP_CNT 


Cen [a [| [ells] all 2 a| ml el el ole 
Ee 


we 
Peel PP te ppt) tpt 
Par fsfufsle[sfolelel7tel[s{«]>|=|+ fo 


reserved VBAT_DROP_CNT 


reserved 


VBAT_DROP_CNT 


Field Name Type Reset Description 
Value 
era pe [ie 


VBAT_ DROP_CN Tr 0] ape pe pensomen VBAT Drop Time Count 


7.19.1.96 DCDC_DISCHRG 


DCDC_DISCHRG (0x00000000) 
| Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
pName fees 


reserved 


DCDC_AR DCDC_CO DCDC_ME DCDC_GE DCDC_RF DCDC_CO | DCDC_WP 
reserved M_I Pa RE_DISCH | M_ Poi N T NI al Al o 
_DISCHRG 
RG 
Type | w 
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DCDG_DISCHRG 


Field Name Type Reset Description 
Value 
ite [RO foo [Reseved Oooo 
msa [RO foo [Reseved OOOO 


DCDC_ARM_DIS | [13:12] | RW 0x0 buck output voltage power down discharge path 
CHRG control 
00:.2000hm pull down 01: 10Mohm pull 
down 
10: 1000hm pull down 11: 300ohm pull 


down 


DCDC_CORE_DI | [11:10] 0x0 buck output voltage power down discharge path 
SCHRG control 
00: 2000hm pull down 01: 10Mohm pull 
down 


10: 1000hm pull down 11: 300ohm pull 
down 


DCDC_MEM_DIS buck output voltage power down discharge path 
CHRG control 
00: 2000hm pull down 01:10Mohm pull 
down 


10: 1000hm pull down 11: 3000hm pull 
down 


DCDC_GEN_DIS : buck output voltage power down discharge path 
CHRG control 
00: 2000hm pull down 01: 10Mohm pull 
down 


10: 1000hm pull down 11: 300ohm pull 
down 


DCDC_RF_DISC : buck output voltage power down discharge path 
HRG control 
00: 2000hm pull down 01: 10Mohm pull 
down 
10: 1000hm pull down 11: 3000hm pull 
down 


DCDC_CON_DIS : buck output voltage power down discharge path 
CHRG control 


00: 2000hm pull down 01: 10Mohm pull 
down 


10: 1000hm pull down 11: 300ohm pull 
down 


DCDC_WPA_DIS $ buck output voltage power down discharge path 
CHRG control 


00: 2000hm pull down 01: 10Mohm pull 
down 


10: 1000hm pull down 11: 3000hm pull 
down 


7.19.1.97 DCDC_CORE_ADI 
0x00000200 DCDC_CORE_ADI (0x00000060) DCDC_CORE_ADI 
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B |31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 
Dee = a 


Pen sjelo elnie elele leise eie 


DCDC_CORE_ADI 


Field Name Type Reset Description 
Value 
ma [RO [ow frema CS 
maa [RO foo [Reseed o o O 


DCDC_CORE_C |[9:5] RW 0x3 If Non-linear Ddie control ,DCDC CORE converter 
TL_SW_ADI control bits 

000: 1.1V 

001: 0.7V 

010: 0.8V 

011: 0.9V 

100: 1.0V 

101: 0.65V 

110: 1.2V 

111: 1.3V 

If Linear Ddie control, the 5bits is just the real 

DCDC control bits[4:0] 


DCDC_CORE_C_ | [ 4: 0] RW 0x0 DCDC CORE calibration control bits, Small 
AL_SW_ADI adjust voltage: 100/32 mV 


7.19.1.98 DCDC_ARM_ADI 


Cn EEE ee r e 
eme [E 


reserved 
Tye J 


m fsfafofe[nfolelel7fol[s[«]>]2| |e] 
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DCDG_ARM_ADI 


Field Name Type Reset Description 
Value 
ite [RO foo [Reseved  ooOOooSoSSSS 
mso [RO foo [Reseved ooo 


DCDC_ARM_CTL | [ 9: 5] RW 0x3 If Non-linear Ddie control ,DCDC ARM converter 
_ADI control bits 

000: 1.1V 

001: 0.7V 

010: 0.8V 

011: 0.9V 

100: 1.0V 

101: 0.65V 

110: 1.2V 

111: 1.3V 

If Linear Ddie control, the 5bits is just the real 

DCDC control bits[4:0] 


DCDC_ARM_CA | [ 4:0] DCDC ARM calibration control bits, (default 
L_ADI 00000) Small adjust voltage: 100/32 mV 


7.19.1.99 DCDC_MEM_ADI 


0x00000208 DCDC_MEM_ADI (0x000000C0) DCDC_MEM_ADI 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | at] 20 | 19 | 18 | 17 | 16 | 
name = SS 


reserved 


DCDC_MEM_ADI 


Field Name Type Reset Description 
Value 


Tena eine] [RO [oo [reen OOOO 


msa [RO foo [Rees ooo 
DCDC_MEM_CT | [9:5] RW 0x6 DC-DC MEM output control bits 
RL_ADI 5'b00000 as 0.6V, 100mV/step, 3.7V maximum 
Option to set 1.2V, 1.35V, 1.8V 
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DCDG_MEM_CA | [4:0] RW 0x0 DCDC MEM calibration control bits, Small adjust 
L ADI voltage: 100/32 mV 


7.19.1.100 DCDC_GEN_ADI 


AEpppEHHHHHHHOHLUA 
em a 


reserved 


DCDC_GEN_ADI 


Field Name Type Reset Description 
Value 
ma [RO foo [Reseved ooo 
Co e e e 


ae o | CT | [9:5] 0x12 DC-DC GEN output control bits 
5'b00000 as 0.6V, 100mV/step, 3.7V maximum 
ag _GEN_CAL | [ 4: 0] DCDC GEN calibration control bits, aad 
00000) Small adjust voltage: 100/32 mV 


7.19.1.101 DCDC_WPA_ADI 


Ten [To [so] [or [ [l=] =| =[x [lolol], 
[ome [ee 


reserved 


a fis|jasjijnjiojojeae|zjejs|ajsj2|1jo] 
DCDC_WPA_CAL 
reserved ADI 
Tye PO UUO OwO 


DCDC_WPA_ADI 
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Field Name Type Reset Description 
Value 


Tena [eine] [RO foo [Reseed OOOO 


eseme fusa [Ro foo [Resenes OOOO 


DCDC_WPA_CA |[2:0] DCDC WPA calibration control bits 
L_ADI 


7.19.1.102 DCDC_WPA_DCM_ADI 


Ten To [so [= [=] or [ [= [=] =~ [alm] ol ol oo) 
Teme 


reserved 
Te T 


- T 


oe” 


DCDC_WPA_DCM_ADI 


Field Name Type Reset Description 
Value 
Gite [RO foo [Reseved OOOO 
mn [RO [oo [Reseved ooo 


DCDC-WPA DC w e DCDC WPA DCM/CCM control 
M ADİ 


7.19.1.103 _DCDC_CON_ADI 


C Ja [olele] ee cc r e 
[None [TD Dn 


reserved 
Type PO 
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Peset JEC INH Oo 2 
am elule ea ee a 


DCDC_CON_ADI 


Field Name Type Reset Description 
Value 
ma [RO foo [Reseved OOO 
CICR N a 


ery 57 ON CT | [9:5] DC-DC CON output control bits 
5'b00000 as 0.6V, 100mV/step, 3.7V maximum 
wey _CON_CA | [ 4: 0] DCDC CON calibration control bits, (default 
00000) Small adjust voltage: 100/32 mV 


7.19.1.104 —DCDC_RF_ADI 


ie Eee 
Teme 


reserved 
Type 


Pen sjelene eleele eee ie 


DCDC_RF_ADI 


Field Name Type Reset Description 
Value 
pine [RO [ow [Reeves CS 
SS A e 


a RF_CTRL | [ 9: 5] DC-DC RF output control bits 
5'b00000 as 0.6V, 100mV/step, 3.7V maximum 
poDC_ RF_CAL_ |[4:0] DCDC RF calibration control bits, (default 00000) 
Small adjust voltage: 100/32 mV 
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